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EDITORIALS 

THE  AMERICAN  SECTION  OF  THE  INTERNATIONAL 

ASSOCIATION  OF  MEDICAL  MUSEUMS  IN 

THE  EUROPEAN  WAR. 

As  was  pointed  out  in  our  last  Bulletin,  the  general  rupture 
of  international  relations  that  exists  today,  as  a  result  of  the  wide- 
spread ramifications  of  the  present  War,  involves  the  complete 
cessation  of  the  activities  of  international  societies.  To  this 
statement  this  Association  has  proved  itself  no  exception.  Its  in- 
ternational correspondence  and  all  exchange  of  intercourse  be- 
tween the  nations  composing  its  membership  have  ceased  entirely. 

Fortunately,  however,  for  the  interests  and  future  of  this 
Association,  its  internal  organization  had  proceeded,  before  the 
outbreak  of  the  War,  to  the  point  of  the  formation  of  Local  and 
National  Sections  in  the  various  countries  of  its  membership,  as 
integral  units  so  organized  as  to  be  capable  of  carrying  on  their 
own  activities  independently  of  the  international  body.  This  was 
done  at  the  last  international  meeting  in  August,  1913. 

■  Probably  the  only  Local  Section  sufficiently  advanced  in  its 
autonomy  at  the  present  time  to  maintain  such  independent  activity 
is  the  Local  American  Section.  It  has  the  further  advantages  of 
being  situated  in  countries  remote  from  the  seat  of  War  and  there- 
fore less  disorganized  by  its  havoc ;  and  of  numbering  among  its 
members  the  International  Secretary  who  is  empowered  to  pro- 
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ceed  with  the  publication  of  the  Bulletin  from  the  income  of  the 
Strathcona  Fund,  so  that  its  columns  remain  accessible  to  the 
proceedings  of  this  Section  independently  of  the  accidents  of  war. 
These  circumstances  explain  also  the  fact  that  the  present  Bulle- 
tin is  entirely  devoted  to  the  Proceedings,  of  the  Local  American 
Section. 

The  Ofificers  of  this  Section  have  realized  their  responsibility, 
and  that  the  maintenance  of  their  own  activity  at  the  present 
juncture  may  mean  the  holding  intact  of  the  international  organ- 
ization which  might  otherwise  disintegrate.  That  this  is  the  case 
is  best  shown  by  the  standard  of  the  present  Bulletin. 

The  present  is  a  time  of  heart-searching,  if  such  has  ever 
been  in  the  world's  history,  when  the  serious-minded  in  every 
community  are  asking  themselves  how  they  can  best  take  their 
part,  whether  it  be  that  of  neutrals  or  of  combatants,  in  amelior- 
ating the  results  of,  or  in  bringing  to  a  right  issue,  the  great 
struggle  of  our  time.  The  loyal  support  given  by  its  members 
of  the  American  Section  during  the  two  difficult  years  that  are 
just  past,  have  crystallized  its  importance,  and  have  established  it 
as  one  of  the  recognized  ancillary  Medical  Societies  of  this  Con- 
tinent. In  the  uncertain  future,  when  peace  may  be  at  last  re- 
stored, one  cannot  tell  what  threads  of  renewed  internationaJ 
amity  may  not  be  bound  by  the  solidarity  which  this  Section  has 
achieved,  and,  which  is  likely  to  be  the  basis  of  the  reactivation  of 
the  parent  international  organization. 

ON  THE  ORGANIZATION  OF  THE  SOUTH 
AMERICAN  SECTION. 

The  appointment  of  Professor  R.  M.  Pearce,  President  of 
the  American  Section  of  this  Association  during  the  past  three 
years,  as  chairman  of  a  commission  sent  last  January,  by  the 
Rockefeller  Foundation  (International  Health  Commission),  to 
make  a  medical  survey  of  Southern  Brazil,  led  to  the  hope  that 
the  suspension  of  the  international  activities  of  the  Association 
produced  by  the  War  might  be  utilized  in  extending  the  work 
of  the  Association  in  the  countries  of  South  America,  where, 
owing  to  the  large  amount  of  tropical  material  available,  and  the 
dearth  of  those  lesions  common  in  more  northerly  countries,  the 
establishment  of  an  international  system  of  exchange  would  be 
of  the  highest  value  to  all  concerned.  With  this  thought  in  mind, 
Professor  Pearce  undertook  to  enquire,  during  his  stay  in  Brazil, 
into  the  possibilities  of  extended  organization,  and  into  tlie  feasi- 
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tilitv  of  holding  the  next  international  meeting  there,  .n  vtevv 
0  l^e  fac  that  a  n.eetnrg.  in  eonjunction  with  the  International 
Congress  of  Medicine,  is  inevitably  and  indefinttely  Po^tPO"f ' 

It  was  fonnd,  however,  that  the  tniie  for  such  a  Congress  tn 
Sonth  America-or  at  least  in  Brazil,  the  only  country  v.sited- 
fs  It  ye  Brazil,  with  other  South  American  countries,  ,s  feei- 
ng he'effects  of  the  war  to  a  very  serious  extent,  and  the  musenn 
interest  -except  in  one  or  two  large  centers-is  not  a  paramount 
one  at  ihe  present  time.  The  immediate  function  of  the  Ameri- 
ca, Secttn'  which  it  is  to  be  remembered  includes  the  Canadian 
mmbers)  seems  to  lie  not  in  extension,  but  in  the  steady  evolu- 
tion of  th  s  branch  of  the  Society  here,  where,  in  spite  of  all  d iffi- 
cuUies  favorable  conditions  still  exist.  It  is  only  by  keeping  the 
machinery  of  this  Section  active  and  intact,  that  we  may  hope, 
"he  "he  War  is  over  and  a  just  peace  shall  at  last  have  been 
proclaimed,  again  to  forge  links  that  will  be  lasting  in  an  interna- 
tional  system  of  exchange. 

MUSEUM  GLASS-WARE. 

It  seems  a  far  cry  to  state  that  the  musemns  of  America 
have  been  sorely  affected  through  the  European  War.  Such,  how- 
ever is  the  case  and  if  some  relief  is  not  soon  forthcommg  the 
work  of  the  medical  museums  will  virtually  come  to  a  standsti  L 
Even  at  present  there  are  many  museums  which  are  unable  to 
perform  properly  their  work  of  preparing  and  mountmg  their 
specimens  because  of  the  want  of  museum  jars.  Heretofore,  Gei- 
many  has  supplied  almost  the  entire  demand  for  museum  jars. 
The  glass  works  of  that  country  have  cooperated  with  the  desires 
of  their  consumers  in  supplying  the  varieties  of  shape  and  size  as 
the  different  museums  found  most  suitable  for  their  needs,  b) 
this  cooperation  they  have  had  on  the  market  severa  hundred 
types  and  sizes  giving  a  selection  for  even  the  most  fastidious 
Moreover,  it  has  been  possible  for  college  museums  to  import  this 
ware  duty  free.  The  prices  thus  off ered  were  most  reasonab  e 
and  save  for  the  delay  in  shipment,  no  criticism  could  be  offeied. 

Today,  however,  we  are  placed  in  the  position  of  having  no 
other  source  from  which  this  necessary  article  can  be  obtained. 
True  it  is  that  preparation  is  under  way  to  have  this  glass-ware 
manufactured  in  Great  Britain.  Difficulties  of  importation  are 
at  the  present  time  great  and  in  how  far  the  supply  and  character 
of  this  glass-ware  will  meet  with  our  approval  cannot  be  stated. 
AVith  the  large  demand  for  museum  jars  in  America  and  with 
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the  great  development  of  glass  manufacture  in  this  country,  there 
seems  to  be  no  reason  why  a  cooperation  between  the  Museum 
Association  and  the  glass  manufacturers  cannot  be  obtained. 

Up  to  the  present  the  glass  manufacturers  have  feared  to 
enter  the  field  of  competition  with  the  low  duty  free  prices  from 
abroad.  At  the  recent  meeting  of  the  American  Section  of  the 
International  Association  of  Medical  Museums  a  full  discussion 
upon  the  matter  was  taken  up  and  it  was  indicated  that  if  the 
Association  could  have  its  members  buy  all  their  necessary  glass- 
ware from  one  source  that  it  might  be  possible  to  interest  a  manu- 
facturer to  take  up  the  problem.  A  committee  was  appointed  to 
look  into  the  matter  to  have,  if  possible,  the  manufacture  of 
American  museum  jars  undertaken.  Since  this  meeting  it  has 
been  found  that  the  American  glass  companies  are  interested  in 
our  problem  and  several  of  them  have  stated  their  willingness  to 
enter  the  field  of  manufacture.  As,  hoAvever,  the  molds  neces- 
sary for  the  work  are  expensive  the  companies  desire  to  manu- 
facture the  minimum  number  of  sizes  (probably  ten)  upon  which 
trial  will  be  made.  Should  the  work  prove  successful,  new  molds 
may  rapidly  be  added  to  the  number.  The  members  of  the  Asso- 
ciation must,  therefore,  not  be  disappointed  if  the  sizes  of  the 
initial  group  of  jars  do  not  meet  with  all  of  their  desires.  The 
sizes  which  will  be  selected  will  accommodate  the  common  organs 
which  are  preserved  in  museum  collections. 

Up  to  the  present  no  definite  arrangements  have  been  entered 
into,  in  that  the  standard  of  sizes  has,  as  yet,  not  been  adopted. 
At  a  subsequent  date  a  notice  will  be  sent  to  the  members  of  what 
has  been  accomplished. 

THE  MUSEUM  OF  THE  JEFFERSON  MEDICAL 
COLLEGE. 

The  leading  article  is  by  a  member  of  this  Association  whose 
ingenuity  in  details  of  Museum  equipment,  and  skill  in  matters  of 
Museum  technique,  are  well  "known  to  us  all.  Dr.  Coplin  was 
among  the  first  on  this  Continent  to  apply  successfully  the  Kaiser- 
ling  method  and  to  pubhsh  his  results.^  And  ever  since  then, 
both  out  of  the  resources  of  his  own  well-equipped  work-shop  and 
through  co-operation  with  intelligent  manufacturers,  he  has  pre- 
sented us  from  time  to  time  with  methods  or  practical  contriv- 
ances, many  of  which  are  inventions  of  no  small  value.     The 


*Journ.  Amcr.  Med.  Assoc.  Aug.  13th,  1904. 
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technical  hints  sjiven  by  him  in  the  article  published  here  are  so 
useful  that  we  have  reproduced  many  of  the  illustrations.  We 
would  recommend  especially  his  steel  label  holders,  which  are  a 
solution  of  a  real  difficulty  and  which  have  been  adopted  with 
great  satisfaction  in  the  Medical  Museums  of  McGill  and  St. 
Louis  Universities,  and  his  Museum  Display  Refrigerator,  which 
is  admirably  adapted  for  the  thorough  carrying  out  of  an  ob- 
jective teaching  method  of  almost  universal  application. 

The  article  as  a  whole  is  to  be  welcomed  as  a  somewhat  new 
departure,  which  sets  the  IVIedical  Museum  in  its  rightful  place 
as  a  teaching  medium  of  the  highest  value,  and  imparts  to  the 
workers  in  it  the  stimulus  of  an  acknowledged  ideal,  and  which, 
incidentally,  sheds  light  upon  the  excellent  system  and  arrange- 
ment carried  out  in  the  Museum  of  the  Jefferson  Medical  School. 

It  is  for  this  latter  reason  also  that  it  is  republished  here. 
The  suggestion  has  been  made  that  a  certain  amount  of 
space  should  be  devoted  in  each  succeeding  Bulletin  to  describing 
and  illustrating  the  various  leading  I^^Iedical  ^kluseums.  The 
publication  of  Dr.  Coplin's  excellent  descriptive  article,  based  upon 
the  Museum  under  his  care,  may  well  lead  the  way  in  this  par- 
ticular. 


OBITUARY 

JOSEPH  HENRY  HEWITT. 

Dr.  Joseph  Henry  Hewitt  was  born  at  Elizabeth  City,  N.  C, 
July  i/th,  1877.  He  received  his  A.B.  degree  from  the  Univer- 
sity of  North  Carolina  in  1899  and  his  M.D.  from  the  Johns  Hop- 
kins University  in  1906.  He  then  did  work  in  medicine  at  Har- 
vard University  and  certain  research  studies  at  the  Marine  Hos- 
pital at  Woods  Hole,  Mass.  In  1907  and  1908  he  occupied  the 
post  of  resident  pathologist  in  Cleveland  at  St.  Vincent's  and  the 
Lakeside  Hospital  respectively.  In  1909  he  was  demonstrator  in 
pathology  at  the  University  of  Minnesota,  and  in  1910  pathologist 
at  the  State  Institution,  Georgia,  studying  Pellagra  and  the  Hook 
Worm.  In  191 1  he  was  pathologist  at  the  Children's  Hospital 
and  St.  Joseph's  Hospital  in  Chicago,  and  in  1912  and  1913  Pro- 
fessor of  Pathology  at  the  Baylor  University,  Dallas,  Texas.  In 
1914  and  1915  he  became  pathologist  to  the  City  Hospital  at  Cleve- 
land. During  the  year  191 5  he  spent  three  months  at  Saranac 
Lake,  N.  Y.,  having  contracted  tuberculosis,  from  which  he  died 
after  an  abdominal  operation  at  Johns  Plopkins  Hospital,  Balti- 
more, January  loth,  1916.  Dr.  Hewitt  was  elected  an  Active 
Member  of  this  Association  in  the  year  1910. 


Joseph  Henry  Hewitt,  A.B.,  M.D. 
July  17,  1877 — January  10,  1916. 


ORIGINAL  COMMUNICATIONS 


General  Articles 

MEDICAL  ^lUSEUMS/ 
\V.  M.  L.  CoPLiN,  ^I.D. 

A    TEACHING    MUSEUM. 

"A  museum  is  an  encyclopedia  in  which  things, 
rather  than  pictures  of  things,  are  assembled  for  pur- 
poses of  instruction. "- 

"The  true  functions  of  our  medical  museums,  in 
addition  to  providing  for  public  instruction,  should  be  to 
afiford  facilities  for  a  course  of  instruction  which  will 
give  medical  students  the  opportunity  to  personally  ob- 
serve facts,  and  the  impressions  which  will  follow  will 
be  clear,  definite,  permanent,  and  hence  far  more  valua- 
ble than  any  plagiarized  information  taken  from  books. "^ 

"It  is  in  the  presentation  of  a  series  of  specimens  in 
an  ordered  sequence  that  the  strength  of  the  museum 
system  lies."* 

'.'The  conclusive  evidence  of  lack  of  educational  con- 
science or  pride  is  the  general  absence  of  a  decent  mu- 
seum."'' 


■^  The  following  paper  comprises  a  collection  and  more  or  less  sequen- 
tial presentation  of  data  reported  before  the  American  Section  of  the  In- 
ternational Association  of  Medical  Museums,  at  various  meetings  in  the 
last  few  years  and  before  other  societies,  and  published  in  the  Pulilications 
of  Jeflferson  Medical  College  and  Hospital,  \'ol.  \'I. 

nV.  I.  Holland,  Ph.D.,  LL.D..  Penn.  Med.  Jour.,  Oct.,  1914. 

'  M.  Josiah  Roberts,  quoted  by  Dr.  Abbott,  cited  below. 

*  Maude  E.  Abbott,  B.A.,  M.D.,  Jour.  Amer.  Med.  Assoc,  March  25^ 

I9f)5,  P-  936. 

'Abraham  Flexner,  The  Carnegie  Foundation  for  the  Advancement 
of  Teaching,  Medical  Education  in  the  United  States  and  Canada.  1910,  p. 
82.  The  sentence  quoted  is  a  comment  on  the  absence  of  proper  equip- 
ment in  some  medical  colleges. 
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"L'anatomie  pathologique  est  le  guide  qui  doit 
eclairer  le  medicin  ou  le  chirurgien  au  lit  du  malade."*^ 

"The  ideal  pathological  museum  must  be  in  a  teach- 
ing institution,  and  must  be  primarily  organized  for 
teaching  purposes."^ 

A  medical  visitor  to  Great  Britain  and  the  continent  must  be 
impressed  when  he  enters  any  one  of  several  museums  of  institu- 
tions devoted,  in  whole  or  in  part,  to  training  graduate  or  under- 
graduate  students  of  medicine.  On  the  part  of  those  whose  lives 
have  been  spent  in  the  study  of  subjects  portrayed,  casual  visits 
afford  opportunity  for  observation  and  reflection ;  moments 
given  to  walks  among  the  collections  are  profitable  and  hours 
or  days  thus  spent  are  of  inestimable  value.  Notwithstanding  the 
fact  that  every  observing  professional  rover  apprehends  their 
worth,  we  in  America  have  been  deplorably  slow  in  acquiring  and 
properly  disposing  collections  in  the  least  comparable  to  some  of 
those  seen  abroad.  The  Library  of  the  Surgeon  General's  office 
has  far  outstripped  the  associated  Army  Medical  Museum  and 
nowhere  on  this  continent  has  a  medical  museum  of  recognized 
superiority  been  produced.  I  know  of  but  one  museum  intended 
for  the  use  of  students  of  medicine,  that  in  conception  and  ac- 
complishment approaches  the  standard  I  have  in  mind — it  richly 
merits  mention — the  Medical  'Museums  of  McGill  University. 
More  general  museums  of  broad  scope,  such  as  those  of  natural 
history  and  archeology  abound  but  a  medical  museum  above  criti- 
cism is  as  yet  unattained.  Even  in  medical  colleges  the  museum 
is  usually  relegated  to  a  position  entirely  inferior  to  that  which 
its  importance  merits.  Straggling  dissociated  collections,  so-called 
department  museums,  are  as  a  rule  makeshifts  and  of  restricted 
value.  Some  of  these  partake  of  the  nature  of  trophies,  and  are 
collected  by  an  operator  much  as  a  hunter  adorns  his  quarters 
with  fur  rugs  and  stuffed  heads.  Specimens  that  a  student  sees 
once  during  his  course,  often  in  a  busy  teaching  hourj  must  be 
•obtrusively  gross  or  conspicuously  impressive  to  secure  more  than 
passing  notice  and  it  is  just  such  specimens  that  are  often  most 
misleading  and  truly  least  instructive.  Tumors  of  enormous  size 
have  no  more  teaching  value  than  skeletons  of  giants.  The  usual 
is  necessary  ;  the  uncommon  frequently  leads  to  erroneous  im- 
pressions. 


'  Houel,  Manual  d'Anatomie  Path.,  Paris,   1862. 

^  Prof.  H.  E.   Robertson,  Internat.  Assoc.  Med.   Museums,  Bull.   IV, 

12. 
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Museum  Teaching. 

Occasionally  a  teacher  of  pathology  tells  me  he  uses  fresh 
material  and  needs  no  museum.    The  plan  is  ideal  but  in  every  in- 
stance is  absolutely  impracticable.     A  thousand  postmortems  and 
the  largest  operating  service  even  when  combined  could  not  supply 
adequate  material.     The  essential  orderly  sequence  necessary  to 
an  illuminating  presentation  is  rendered  possible  by  a  grouped 
collection  properly  arranged  and  by  no  other  means.     All  usual 
anatomical  phases  of  pulmonary  tuberculosis  can  be  apprehended 
by  a  student  when  brought  in  actual  contact  with  a  properly  pre- 
pared, advantageously  posed  and  displayed  and  sequentially  ar- 
ranged group  of  specimens ;  the  dysenteries,  endocarditis  and  its 
results,  repair  of  bone  and  many  other  processes  yield  themselves 
to   systematized   exhibition.      Dissociated    facts   elicited   at   post- 
mortems or  revealed  at  operations,  in  either  case  often  separated 
by  days,  weeks  or  months,  are  not  systematized  by  the  beginner ; 
systematize  them  for  him  and  he  grasps  the  important  features 
with  surprising  speed.     We  learn  to  read  by  the  use  of  orderly 
arranged  words  and  not  from  the  detached,  accurate  definitions 
contained  in  a  lexicon.     If  adequately  presented  in  a  museum  or 
morbid  anatomy  collection  the  tale  recorded  in  altered  organs  is 
quickly  comprehended  by  average  pupils.     In  some  instances  a 
few  organs  suffice,  in  others,  for  example  fractures  of  bones,  hun- 
dreds of  specimens  are  necessary.     Collections  for  teaching  mor- 
bid anatomy  are  often  accessible  to  the  student  during  a  brief 
teaching  period  only  :  he  cannot  return  to  them  and  refresh  his 
memory,  clear  up  doubtful  points  and  correct  erroneous  impres- 
sions ;  for  these  purposes  specimens  must  be  constantly  accessible. 
The  scope  of  museum  teaching  and  the  special  and  general 
uses  of  museums  in  connection  with  medical  colleges  have  been 
so  fully  set  forth  by  Dr.  Abbott  in  her  article,  to  which  reference 
lias  already  been  made,*   -  that  here  they  may  be  omitted.     The 
system  of  classification  mentioned  by  Dr.  Abbott  and  more  fully 
detailed  in  a  later  pubHcation^  at  first  appears  cumbersome  and 
unwieldly  but  experience  shows  that  it  has  been  well  thought  out 
and  that  it  may  be  used  to  advantage  and  without  confusion.  Such 
modification  as  we  have  found  convenient  has  been  determined  by 
some  peculiarity  of  our  conditions  and  probably  possesses  no  real 
.advantage. 


*  See  also  Dr.  J.  Kaufman,  Internat.  Assoc.  Med.  Aluseums,  Bull.  IV, 
p.  9.     Dr.  Abbott,  a  note  only,  in  same  number,  p.  72. 

'Maude  E.  Abbott,  B.A.,  M.D.,  Internat.  Assoc.  Med.  Museums,  Bull. 
3V,  p.  23. 
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Dr.  Abbott's  observation,  quoted  at  the  beginning;  of  this 
article,  that  "It  is  in  the  presentation  of  a  series  of  specimens,  in 
an  ordered  sequence  that  the  strength  of  the  museum  system  Hes" 
is  a  crystaUized  fact.  In  many  instances  no  other  method  ap- 
proaches it.  There  should  also  be  set  forth  the  inestimable  value 
of  presenting  the  matter  to  vision  rather  than  to  the  ear  alone. 
Certainly  all  obtainable  in  any  natural  history  museum  may  be 
secured  in  printed  form  but  does  any  one  believe  that,  by  unaided 
reading,  the  same  impression  is  ever  conveyed,  or  facts  in  natural 
history  ever  adequately  so  presented?  Pictures  help,  atlases  have 
their  uses  but  neither  one  nor  both  can  replace  specimens.  The 
best  of  all  teaching  is  by  that  method  affording  opportunity  to  see 
the  object  concerning  which  we  wish  the  student  to  acquire  accu- 
rate knowledge. 

We  are  evolving  a  system,  not  yet  fully  perfected,  which  con- 
templates the  following: 

I.  Illustrating  Lectures. — Any  member  of  the  teachings 
corps  giving  instruction  regularly  provided  in  the  curriculum,  fills- 
out  and  sends  to  the  Curator  the  following  blank  : 

Jefferson  Medical  College 

MUSEUM 
Applications  for  Specimens 


Date, 

It  is  my  intention  to  lecture  on 


A.M. 

at P.M. 

(date)  (hour) 


r-Four 
Lines 


(here  mention  subject) 

Upper  Amphitheater 

Lower  Amphitheater  |  Cancel 

East  Lecture  Room 

West  Lecture  Room 

Clinic 

(Note. — The  work  will  be  greatly  facilitated  if  the  professor  or  a 
delegated  assistant  visits  the  Museum  and  indicates  in  this  application, 
preferably  by  number,  the  particular  specimens  which  he  desires.  The 
Curator  will  be  aided  in  complying  with  a  general  request  by  any  detailed 
instruction  which  may  be  appended.) 

I  desire  specimens  as  follows: — 


(Signed) 
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The  following  regulations  have  been  approved  by  the  Faculty : — 

For  a  lecture  occurring  before  2  P.  M.  this  blank,  properly  filled  out, 
nuist  be  delivered  to  the  Curator  not  later  than  5  P.  M.  on  the  preceding 
day ;  for  a  lecture  occurring  after  3  P.  M.  it  must  be  presented  before  2 
I*.  M.  on  the  day  on  which  the  lecture  is  given. 

All  specimens  must  be  returned  to  the  Museum  immediately  at  the 
close  of  the  lecture. 

While  in  the  lecture  room  teachers  are  responsible  for  any  damage  to 
specimens.  During  transportation  the  janitor  is  responsible:  in  the 
Museum  the  Curator  is  responsible. 

Please  note  condition  of  specimens  when  received  by  you  and  when 
turned  over  by  you  to  the  janitor. 

In  case  of  injury  to  or  loss  of  any  specimen  bj'  a  student  or  class 
please,  notify  the  Director  at  once,  giving  name  of  student  or  of  class 
responsible. 

Classes  may  be  told  to  visit  the  Museum  and  examine  any  specimen ; 
the  Curator,  during  his  hours  in  the  Museum,  will  afford  any  assistance 
possible. 

MUSEUM  HOURS 

Morning:     8:30  to  11:30;  Afternoon   12:30  To  6,  Janitor  on  Call. 

Curator  in  Attendance  from  2  to  6  P.  M. 

Copies  of  this  blank  may  be  obtained  from  Clerk  in  College  Office 

or  from  Curator. 

Back  of  blank  contains  space  upon  which  the  Curator  enters 
name  of  lecturer,  subject  and  list  of  specimens  supphed.  Proper- 
ly folded  the  blank  fits  a  3  by  5-in.  index  file  and  may  be  kept  for 
future  reference.  With  specimens  are  sent  photographs  and  col- 
ored plates  in  photographic  printing  frames.  We  hope  to  render 
it  possible  later  to  supply  lantern  slides  and  charts  ;  at  present 
these  are  departmental,  not  the  property  of  the  museum,  and  the 
staff  is  too  small  properly  to  conserve  and  handle  them. 

Upon  return  of  specimens  they  are  placed  on  an  open  demon- 
stration stand  (Fig.  9),  or  case  where  the  student  may  inspect 
them  at  his  convenience,  and  where  thev  remain  until  replaced  by 
another  group. 

2.  A  room  immediately  adjacent  to  the  museum  is  devoted 
to  morbid  anatomy.  Here  any  department  may  bring  groups  or 
sections  of  the  class  for  demonstration  of  fresh  or  museum  ma- 
terial. At  present  this  is  used  by  the  Department  of  Patholog}' 
alone  but  we  hope  to  see  other  departments  also  avail  themselves 
of  this  facility. 

3.  Exhibition  Refrigerator. — Details  of  museum  refrig- 
erator are  given  on  p.   21.     All    fresh    material    coming    from 
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autopsy  or  operation  is  exhibited  from  day  to  day  and  may  be 
inspected  at  any  time  during'  museum  hours.  'JMiis  has  proven  a 
most  attractive  feature ;  a  Hst  of  specimens  on  exhibition  is  kept 
posted  in  the  library.  Students  often  desire  to  look  over  opera- 
tion material.  Crushed  limbs,  specimens  of  gangrene,  organs 
from  cases  of  poisoning,  etc.,  are  often  most  instructive. 

4.  In  the  morbid  anatomy  course  museum  material  is  freely 
used  and  in  addition  the  students  are  given  numerous  wet  speci- 
mens illustrating  many  commoner  affections.  Such  material  they 
handle  as  they  do  fresh  specimens ;  it  wears  out  and  must  be  re- 
placed frequently. 

5.  We  are  developing  collections  suited  to  case  teaching. 
These  include  clinical  history  kept  in  accession  file,  autopsy  pro- 
tocol and  all  specimens  of  interest  from  any  particular  case. 

6.  The  museum  is  open  from  8.30  A.M.  to  6  P.M.  daily ; 
from  8.30  to  11.30  A.M.,  and  from  12.30  to  2.30  P.M.  a  preparator 
is  in  attendance.  From  2.30  to  6  P.M.  the  Curator  is  also  in  the 
museum  or  adjacent  morbid  anatomy  room.  Nothing  has  been 
lost  nor  during  a  period  of  three  years  have  those  using  the  mu- 
seum for  study  broken  a  jar  or  injured  a  specimen.  By  breakage 
we  have  lost  some,  not  much,  in  lecture  room  or  laboratory  or 
during  transportation,  but  the  total  is  negligible. 

7.  We  need  a  descriptive  catalogue.  We  strive  to  make  our 
labels  descriptive.  But  something  more  is  needed  ;  I  shall  not  call 
it  a  catalogue  but  rather  a  museum  syllabus. 

8.  As  a  part  of  laboratory  instruction.  No  course  in  normal 
or  morbid  histology  is  complete  unless  closely  connected  with  a 
study  of  gross  specimens.  In  ward  classes,  classes  in  toxicology, 
fracture  dressing,  sections  in  obstetrics  (malformations,  hydroce- 
phalus, etc.)  and  in  all  general  section  teaching  museum  material 
is  most  stimulating. 

9.  I  hope  to  see  a  museum  of  instruments  and  appliances 
used  in  diagnosis  and  treatment.  In  this  line  we  have  not  much 
but  I  trust  time  will  show  continued  growth.  A  sanitary  section 
would  be  most  useful.  Prof.  Robertson  and  Prof.  Terry  have 
suggested  affording  selected  groups  of  laymen  opportunities  to 
use  medical  museums  or  parts  thereof. 

The  Museum. 

Few  medical  colleges  possess  a  room  suited  to  museum  pur- 
poses. It  should  have  a  skylight ;  even  with  large  windows  side 
lights  are  not  satisfactory.  Many  museums  in  London,  Edin- 
burgh, Glasgow  and  on  the  continent,  have  solved  the  lighting  by 
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the  use  of  large  skylights  and  broad  balconies.  This  plan  has 
proven  very  satisfactory  in  our  museum. 

Another  point  of  great  value  is  to  have  the  museum  so  located 
that  students  find  it  convenient  and  constantly  accessible.  To  reach 
one  of  our  lecture  rooms,  used  daily,  largely  by  the  senior  class, 
those  attending  the  lecture  must  pass  the  museum  doors.  The 
laboratory  of  morbid  anatomy  is  immediately  adjacent  and  that 
of  morbid  histology  is  on  the  same  floor ;  bacteriology  and  hygiene 
are  on  the  floor  above ;  two  laboratories  and  one  lecture  room  are 
on  the  floor  below.  It  would  be  advantageous  to  have  museum,  li- 
brary and  reading-room  brought  closely  together,  possibly  in  one 
room  with  alcoves,  or  at  least  in  contiguous  rooms.  The  plan 
would  make  for  economy  of  administration  and  the  usual  sys- 
temization  of  libraries  could,  with  advantage,  be  applied  to  mu- 
seums, ^lany  things  contained  in  libraries,  for  example,  atlases, 
•could,  in  an  illuminating  manner,  be  displayed  in  the  museum. 
Medals,  old  instruments,  old  books,  etc..  would  add  to  the  interest. 
A  trained  librarian  should  make  an  accomplished  curator,  or  at 
least  a  discriminating  expert  at  cataloging. 

The  acquisition  of  an  acceptable  museum  is  tedious,  time-con- 
suming and  fraught  with  the  dreariest  drudgery,  but  once  pos- 
sessed, even  in  a  small  way,  properly  organized  and  systematically 
used,  its  value  is  deeply  appreciated  by  both  teacher  and  student. 
For  more  than  half  a  century  the  museum  of  The  Jeft'erson  Medi- 
cal College  had  grown  by  small  accretions,  larger  gifts  and  by 
Itequests.  Museums  develop  slowly  and  are  never  fully  grown  ; 
properly  managed  they  should  not  grow  old.  For  years  a  room  in 
which  the  collections  were  stored  constituted  "the  museum.'"  Stu- 
dents rarely  entered  it  and  probably  never  truly  studied  any  con- 
tained material  or  group  of  specimens.  In  1899  an  attempt  was 
made  to  better  previous  conditions  but  as  no  trained  assistance 
was  provided  and  no  one  made  specifically  responsible  practically 
nothing  was  accomplished.  In  1912,  after  removal  of  the  depart- 
ment of  anatomy  to  the  Daniel  Baugh  Institute  of  Anatomv  and 
Biology,  space  became  available  and  a  real  museum  was  started. 
In  the  old  dissecting  room  extending  through  two  stories,  an  en- 
•closing  balcony  was  provided.  In  erecting  the  balcony  we  con- 
sidered how  least  to  detract  from  the  excellent  skylighting  of  the 
main  floor.  After  considerable  study  it  was  decided  to  construct 
the  balcony  floor  of  vault  light  glass,  steel  and  reinforced  con- 
crete ;  the  result  has  given  entire  satisfaction.  The  appearance  is 
shown  in  Fig.  2.  The  main  floor  afifords  2,548  sq.  ft.  and  the 
balcony  1,781  sq,  ft.,  a  total  of  4.329  sq.  ft.     The  space  available 
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is  not  fully  adequate  but  we  could  give  no  more.  Part  of  the  col- 
lection is  housed  in  an  adjoining  room  and  other  space  is  available 
for  general  storage,  preparation  rooms,  etc. 

New  cases  were  devised  and  the  work  of  installation  started ; 
it  crept  at  snail's  pace  but  has,  in  part  at  least,  gradually  evolved 
into  a  teaching  museum  of  real  value.  The  accompanying  illus- 
trations and  the  following  description  are  intended  to  give  the 
reader  some  idea  of  the  equipment  and  general  arrangement ; 
newer  ideas  and  improved  methods  are  presented  with  some  detail. 

MusuuM  Refrigerator. 

From  postmortems  and  operating  rooms  we  receive  consider- 
able material  much  of  it  possessing  an  ephemeral  teaching  value, 
but  not  worth  the  expense  or  trouble  incident  to  permanent  pres- 
ervation. Many  specimens  are  mutilated  during  removal  and 
while  in  the  fresh  state  they  show  much  of  value  that  cannot  be 
satisfactorily  preserved.  In  other  instances  the  museum  collec- 
tion contains  better  examples  but  the  fresh  specimen  should  be 
shown ;  this  applies  to  several  conditions  but  notably  to  gangrene 
of  which  many  specimens  are  seen  annually,  and  all  cannot  be  pre- 
served. Pulmonary  tuberculosis  includes  another  productive 
group.  In  addition  to  the  value  of  refrigeration  under  conditions 
mentioned  there  is  one  factor  of  the  greatest  importance  which 
quite  escaped  me  when  I  first  thought  of  the  installation.  How- 
ever attractive  a  museum  collection,  no  matter  how  complete  some 
series  may  be,  the  student  feels  that  he  dare  procrastinate  and  that 
a  visit  tomorrow  will  be  just  as  good  and  for  the  moment  at  least, 
he  fancies  will  be  more  convenient.  Setting  out  groups  for  study, 
a  series  illu^^trating  lectures  being  given,  helps,  but  fresh  material 
proves  a  most  important  attraction.  A  section  of  the  class,  usually 
twelve  to  twenty-four  students,  sees  an  operation  or  an  autopsy 
and  examines  the  specimens.  These  men  talk  to  room-mates, 
companions  and  friends,  or  discuss  the  matter  with  members  of 
other  sections  so  that  when  the  customary  notice  is  posted  in  the 
library  many  members  of  the  class  flock  to  the  museum  and  line 
up  in  front  of  the  refrigerator ;  others  look  in  the  door,  see  avail- 
able viewing  space  filled,  m.entally  note  the  fact  and  make  their 
visits  later  or  on  the  next  day.  Once  in  the  museum  the  student 
wanders  around  the  room,  often  inspecting  several  cases  and  fre- 
quentlv  examining  mounted  specimens  illustrating  the  same  or 
allied  conditions. 

For  display  through  the  observation  windows  careful  as- 
sembling of  material  and  well-chosen  arrangement  renders  ex- 
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hibits  more  attractive  and,  what  is  more  important,  also  increases 
the  teaching  value.  We  use  rectangular  monel  metal  pans  15  in. 
long  by  12  in.  wide,  or  12  in.  long  by  12  in.  wide  and  in  both 
sizes  2^  in.  deep;  blocks  of  cork  10  in.  square  and  i/^  in.  thick 
are  kept  on  hand.  A  cork  slab  is  put  in  a  pan  of  appropriate  size ; 
over  the  cork  is  laid  a  pad  of  gauze  saturated  with  normal  saline, 
which  should  be  boiled,  and  on  the  gauze  are  placed  two  thick- 
nesses of  some  inexpensive  bibulous  paper,  e.g.,  a  cheap  gray 
filter  paper,  necessary  to  prevent  gauze  threads  from  marking  the 
specimen ;  cotton  may  be  used  but  is  not  so  good.  Gauze  may  be 
washed,  sterilized  by  boiling  or  in  formalin  (first  Kaiserling), 
and  used  repeatedly.  Saline  solution  or  water  is  kept  on  bottom 
of  pan.  A  split-pin  is  placed  at  the  top  of  the  block  and  in  this 
a  brief  label  is  inserted.  Split-pins  at  the  side  may  be  supplied 
with  label  and  wire  or  thread  leaders  to  points  on  the  specimen 
to  which  it  is  desired  to  call  particular  attention.  In  this  manner 
a  most  comprehensive  descriptive  legend  may  be  appended.  (See 
Fig.  4.)  After  approved  posing  the  specimen  is  placed  beneath  a 
window  in  the  box  and  a  typewritten  copy  of  the  case  history  or 
an  acceptable  abstract  thereof  is  placed  in  a  photographic  printing 
frame  and  suspended  above  ;  with  this  may  also  be  exhibited  an 
abstract  of  the  operation  or  postmortem  finding  (see  Figs  i 
and  3). 

The  refrigeration  apparatus  is  compact  and  simple ;  the 
janitor  has  operated  it  for  two  years  ;  occasionally  our  engineer 
visits,  inspects  and  oils  the  plant.  Wc  keep  a  "log"  showing  the 
run  every  day.  This  is  filled  in  by  the  janitor;  any  noteworthy 
variation  results  in  an  inquiry  as  to  the  cause.  If  the  box  is  well 
filled  the  temperature  is  more  readily  maintained,  the  specimens 
acting  as  absorbing  bodies  become  auxiliary  to  the  tank  of  calcium 
chloride  solution.  Constancy  of  temperature  is  materially  influ- 
enced by  frequent  or  prolonged  opening  of  refrigerator  doors. 
\\'ith  regard  to  the  expense  of  running  we  now  possess  fairly  ac- 
curate information.  The  outside  temperature  makes  much  less 
dift'erence  than  I  had  anticipated ;  of  course  this  is  an  evidence  of 
good  insulation.  The  refrigerator  is  usually  shut  down  early  in 
June  and  started  about  the  first  of  October ;  as  the  museum  is 
practically  always  comfortably  heated  there  is  little  difference  be- 
tween summer  and  winter  refrigeration.  For  comparison  I  ap- 
pend table  (p.  22)  from  "log"  showing  results  for  14  days,  seven 
in  June,  1914,  and  seven  in  January,  1915: 

Superior  insulation  reduces  the  average  loss,  even  in  use  with 
necessary  opening  of  doors,  to  about  7^  in  24  hours.     The  run- 


ning  time  necessary  to  maintain  a  temperature  between  o°C.  and 
5°C.  is  influenced  by  the  care  with  which  the  expansion  valve  is 
controlled  and  no  doubt  with  a  more  experienced  or  more  skilled 
attendant  the  expense  would  be  less  ;  however,  the  increased  sal- 
ary necessary  to  secure  higher  skill  would  be  much  greater  than 
the  resulting  economy  in  current. 

The  equipment  comprises  a  )^-ton  York  compressor  operated 
by  i34-l''P-  electric  motor  both  installed  by  the  York  Manufac- 
turing Company.  We  have  had  some  trouble  with  the  expansion 
valve  which  is  of  a  type  no  longer  supplied ;  the  work  has  been 
satisfactorily  done. 

The  operation  is  inexpensive ;  the  usual  run  is  about  2^/2  to 
3y2  hours  daily,  the  average  a  trifle  over  three  hours  and  the  cost 
just  under  five  cents  per  hour's  run,  five-eighths  of  a  cent  per  hour 

Operation  of  Refrigerator,  See  Tf,xt,  p.  21. 
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for  24  hours'  refrigeration.  The  temperature  maintained  should 
rarely  fall  helow  2°C.,  about  5°C.  is  better;  io°C.  is  too  high  but 
for  a  few  hours  no  harm  results.  At  first  we  erred  in  running  the 
temperature  too  low — continuously  below  0*^0. ;  in  fact  I  thought 
such  a  temperature  necessary  or  at  least  desirable ;  we  learned  that 
freezing  injured  many  specimens  containing  much  blood  or  other 
fluids — these  froze  easiest — and,  what  was  worse,  dried  them  so 
rapidly  that  many  were  ruined  before  we  determined  the  cause. 
The  refrigerator  is  copper  lined  ;  formalin  in  Petri  dishes  is  kept 
in  the  box  to  prevent  bacterial  growth  and  as  a  special  precaution 
against  moulds  although  we  have  not  been  bothered  by  either 
even  when  specimens  such  as  gangrenous  limbs  have  been  on  ex- 
hibition for  three  weeks.  As  a  matter  of  fact  a  limb  giving  off  a 
most  offensive  odor  accompanying  senile  gangrene  was  practically 
odorless  when  removed  from  the  box. 

On  one  occasion  when  visiting  the  museum  Prof.  McFarland 
said  he  had  often  wished  it  were  possible  to  freeze  a  specimen 
posed  as  desired  with  the  hope  that  while  frozen  it  might  be  placed 
in  the  fixing  solution  and  fixation  secured  before  thawing.  By  the 
use  of  a  very  cold  fixing  solution  a  thoroughly  frozen  specimen  or 
one  little  more  than  chilled  may,  if  it  is  thick  and  bulky,  be  pre- 
pared in  this  manner.  The  best  result  will  be  obtained  if  the 
frozen  specimen  is  immersed  in  cold  Kaiserling  and  the  container 
left  24  hours  in  the  refrigerator.  The  method  is  of  most  value 
when  the  specimen  is  composed  largely  of  fat,  for  example  a  very 
fat  mamma  ;  by  any  other  method  the  tendency  to  float  requires 
some  sinking  device  and  this  not  infrequently  results  in  distortion. 

I  had  feared  that  the  glasses  used  in  the  observation  win- 
dows would  sweat,  but.  even  in  the  most  humid  weather  we  have 
had  no  condensation  worthy  of  note.  On  the  inner  panes  of  glass 
visible  sweating  has  never  occurred ;  once  or  twice  when  the  mu- 
seum was  relatively  warm  and  the  humidity  exceptionally  high 
the  outer  glass  has  obscured  slightly  ;  in  nearly  three  years  this 
has  occurred  not  over  five  times  and  has  never  been  so  profuse 
that  it  could  not  be  easily  prevented  from  interfering  with  obser- 
vation by  the  occasional  use  of  a  towel  left  suspended  near  by. 

The  refrigerator  is  so  constructed  and  so  located  that  the 
front  is  in  the  museum  and  the  back  in  a  preparation  room.  Ar- 
ranged in  this  manner  it  may  be  used  for  general  refrigeration 
without  interfering  with  the  displays.  Its  location  and  arrange- 
ment are  shown  in  Figs,  i  and  3  ;  a  diagrammatic  section,  show- 
ing construction  and  insulation,  is  given  in  Fig.  5. 
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Fig.  5. — Museum    Display   Rei'rigerator. 
Section. 

The  above  diagram  is  not  drawn  to  scale  but  from  the  following 
description  and  a  study  of  Fig.  3,  there  should  be  no  difficulty  in  grasping 
all  essential  details. 

A,  Outer  layer  of  oak  "/i  in. 

B,  Yellow  pine  sheathing  Jg  in. 

C,  Outer  layer  of  compressed  cork  3  in.  in  thickness 

D,  Inner  layer  of  compressed  cork  2  in.  in  thickness. 

The  yellow  pine  sheathing  and  all  interior  wood  is  heavil.v  creosoted. 
Between  the  oak  and  pine  is  a  layer  of  heavy  tarred  building  paper.  Be- 
tween the  pine  and  outer  layer  of  cork  and  between  the  two  layeis  of  cork 
is  first  a  layer  of  asphalt  then  a  layer  of  tarred  paper  covered  by  another 
layer  of  asphalt.  Where  blocks  of  compressed  cork  join  they  are  ce- 
mented together  with  asphalt.  The  asphalt  should  be  liquified  by  heat 
and  applied  very  hot.  The  interior  is  lined  with  i6-oz.  copper  tinned  on 
inner  surface,  all  joints  soldered,  and  drained  with  trap  to  sewer  from 
lowest  point  in  chamber  marked  K.  The  frame  of  3  in.  by  3  in.  yellow 
pine  indicated  in  section  by  solid  blocks  is  heavily  creosoted,  two  of  the 
sectioned  frame  pieces  are  indicated  at  L. 

E,  Tank  of  galvanized  iron  7  ft.  long,  2  ft.  high,  10  in.  thick,  filled 
with  calcium  chlorid  brine  (sp.  gr.  1,104)  and  containing  coils  of  i  in.  iron 
pipe  F  in  which  ammonia  expansion  occurs. 

C,  Plate  glass  J4  •".  thick  set  in  felt. 


Fig.  2. — Museum  Balcony. 
Jefferson  Medical  College. 

Bone  cases  around  light-well.  In  background  room  used  for  repairing 
models,  etc.     Diffusing  glass  of  skylight  shown  above. 

This  picture  was  especially  taken  to  show  vault  light  floor  construc- 
tion adapted  to  museum  purposes. 


Fig.  3. — Exhibition  Refrigerator. 
Museum  of  The  Jefferson  Medical  College. 

Refrigerator  showing  three  glass-covered  rectangular  windows  through 
which  specimens  are  viewed  ;  above  the  windows  are  photographic  print- 
ing frames  containing  clinical  histories,  postmortem  notes,  drawings,  tem- 
perature charts  and  other  data  with  regard  to  specimens  exposed  to  view. 

Doors  of  room  (12  by  16  ft.,  housing  machinery  and  back  of  refrig- 
erator) are  open,  showing  one  end  of  refrigerator  starting-box,  gauges, 
expansion  valve,  etc.  In  lower  left  of  room  is  ammonia  compressor 
driven  by  belt  from  motor  (1%  horse  power)  above.  This  enclosure  is 
also  used  as  "fixing  room"  and  stock  room.  Stone  jars  (20  gal.  each) 
contain  fixing  and  preserving  solutions.  Back  doors  of  refrigerator  can- 
not be  seen  from  this  side. 
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Showing  method  used  to  display  specimens.  Cork  in  bottom  of  pan. 
Gauze  pad  with  layer  of  filter  paper  under  specimen.  Leaders  i,  2,  3, 
consisting  of  cards  held  in  split-pins  stuck  in  cork.  From  each  split-pin 
a  flexible  wire  runs  to  point  on  specimen.  Below  to  the  left  at  "A"  is 
shown  label  holder  that  fits  over  rim  of  pan  to  hold  large  label  as  shown 
at  top  of  pan. 


Fig.  6. — ^Ii  sictm  Cash;  Cij>-ki>  Tm'E,  with  Shelves. 
The  Jefferson  ^Medical  College. 

Steel  and  plate  glass;  part  of  base  next  floor  is  slate;  9  ft.  long,  7  ft. 
high,  2  ft.  wide.  This  case  has  24  glass  shelves  exclusive  of  bottom.  Each 
shelf  is  separately  or  independently  adjustable. 


Fig.  7. — MusKUM  Case;   Shelfless  Type. 
The   Jefferson    Medical    College. 

Steel,  glass  and  slate  museum  case,  9  ft.  long,  7  ft.  high,  2  ft.  wide. 
Each  jar  rests  upon  an  independent  support.  Although  case  is  not  as  yet 
filled  observe  that  the  introduction  of  long  and  short  jars  results  in  no 
striking  hiatus  such  as  under  ordinary  circumstances  inevitably  appears 
in  shelved  cases. 


Fig.  9.-MUSEUM  Case;  Open  Type  for  Demonstratioxs. 
The  Jefferson  Medical  College. 
Built  of  steel,  glass  and  slate.     Uprights  and  frame  of  steel;  glass 
shelves  on  adjustable  steel  brackets;  base  of  steel  and  slate.     Both      des 
areexactlv  alke;  shelves  of  each  side  and  of  each  section  are  adjustable 
isde  endntlv.     Each  case  is  9  ft  long  and  6  ft.  high  (should  have  been 
not  over  5  ft.  3  in.),  each  independent  adjustable  shelf  is  a  piece  of  ^ 
"n   pLtec.  ass  lo  in.   vide,  27  in.  long  and  resting  on  T-iron  supports.    Al 
o'.e  her  there  are  24  such  shelves;  in  addition  top  of  framed  plate  glass 
and  upper  surface  of  base  are  also  used  as  shelves  extending  full  length 
of  case. 


Fig.  io.— Thrkp;  Vikws  nv  Laiu-t.  Hoi.dkk. 

Larger  (iponing'  in  solid  l)ase  shown  in 
center  is  for  applying  holder  to  old-style 
clamp  jars  as  in  fig.  12.  Small  hole  in 
central  holding  finger  is  for  pin  to  retain 
lahel  in  position  when  holder  is  used  upside- 
down  as  on  right.  Figures  are  little  more 
than  half  natural  size. 


Label  holder  applied  to  ordinary 
old-style,  round  jar  with  lid  clamp. 


Fig.   13. 
Lahel  holder  used  for  holding  pointers  or  leaders,  calling  attention  to 
special  features.     Card  on  top  of  jar  displays  descriptive  legend. 
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H,  Leaders  indicate  intermediate  and  lower  glasses  of  extra  heavy 
clear  window  glass  also  set  in  felt.     Felt  not  shown. 

The  box  K  used  for  specimens  is  8  ft.  long,  i  ft.  from  lower  surface 
of  inner  glass  to  bottom  and  from  front  (on  left)  to  door  at  back  3  ft. 
6  in.  Specimens  are  exhibited  at  point  occupied  by  letter  K.  The  tops  of 
thick  and  thin  specimens  are  brought  to  the  same  level  by  cork  blocks 
beneath  the  display  pans.  There  are  three  windows;  these  at  ends  (see 
Fig.  3)  are  26  in.  by  18  in.  each.  The  center  window  is  hinged,  the  frame 
takes  up  some  room,  consequently  the  glass  is  only  20  in.  by  14  in.  This 
door  is  probably  unnecessary ;  every  part  oi  the  box  can  be  reached  from 
behind ;  its  one  advantage  is  that  when  open  it  loses  much  less  air  than 
through  the  back  doors.  As  one  back  door  8  ft.  long  would  be  heavy  and 
cumbersome  two  doors  with  removable  intervening  stile  are  used ;  neces- 
sarily but  one  of  these  shows  in  section. 

Heavy  pine  supports  (3  by  3  in.)  on  which  box  rests  are  not  shown 
in  section.  Space  under  box  is  closed  by  doors  behind  and  is  used  for 
storage. 

Service  and  Other  Rooms;  Space  Allotment; 
Special  Technic. 

As  auxiliary  rooms  every  museum  should  have  a  space  suit- 
able for  taking  photographs  and  a  properly  equipped  dark  room. 
In  the  photographic  room  must  be  facilities  for  storing  cameras, 
lenses,  plate  holders,  printing  frames,  devices  for  posing,  and  dif- 
ferent colored  cloths,  papers  or  cards  for  backgrounds.  Cabinets 
for  receiving  plates  and  negatives  are  also  necessary. 

There  should  be  a  room  where  a  specimen  may  be  posed  for 
drawing  and  when  injury  would  not  result,  as  in  the  case  of  draw- 
ings made  of  specimens  in  jars  or  of  dry  specimens  such  as  bones, 
the  position  of  the  posed  object  should  not  be  disturbed  until  the 
drawing  has  been  completed,  and  if  possible,  approved.  It  is  so 
difficult  to  re-arrange  even  a  bone  to  get  exactly  the  same  lighting 
and  as  the  artist  is  usually  not  a  medical  person,  frequently  a  wo- 
man, there  is  a  disinclination  to  handle  material. 

A  room  suitable  for  the  deposit  of  specimens  for  some  in- 
dividual investigation  by  teacher  or  research  worker,  should  be 
supplied.  In  such  quarters  may  be  grouped  all  specimens  illus- 
trative of  some  point  and  the  investigator  may  arrange  them  in 
any  manner  suited  to  his  fancy ;  assembled  organs  may  be  from 
cadavers  of  the  same  age,  or  of  different  ages  ;  the  height,  or  dura- 
tion of  the  affection  may  be  a  basis  for  arrangement,  etc.  The 
morbid  anatomy  of  any  particular  fracture  is  best  appreciated  by 
grouping  a  number  of  illustrative  specimens.  During  the  courses 
of  such  studies  quiet  and  seclusion  are  necessary ;  open  space  in 
a  museum  or  even  an  alcove  cannot  be  used  for  such  purposes. 


—   2(^    — 

There  should  also  be  available  a  room  in  which  groups  of 
specimens  used  on  successive  days"  may  be  temporarily  placed. 
Most  injury  to  museum  material  occurs  during  removal  from  or 
return  to  its  proper  place  on  shelves  or  in  cases  and  when  pos- 
sible unnecessary  handling  should  be  avoided ;  besides,  it  is  time- 
consuming  and  consequently  a  source  of  expense. 

It  is  most  discouraging  to  curator  and  preparator  to  be 
obliged  to  get  out  apparatus  and  utensils  every  time  they  are 
needed.  Glass-blowing  appliances,  files  and  other  tools,  burner, 
bellows,  etc.,  should  be  assembled  in  suitable  locations  and  not 
disturbed.  The  same  is  true  of  scales,  containers  of  chemicals, 
and  solutions  frequently  or  almost  constantly  in  use.  Space  for 
storing  rods  used  to  make  supports  and  for  keeping  stock  sizes 
of  glass  frames  is  desirable. 

Every  museum  should  possess  a  band  saw,  preferably  power- 
driven,  and  space  for  storing  a  dozen  or  more  saws  of  different 
sizes  and  "set."  By  no  other  means  can  satisfactory  sections  be 
made  of  bones  and  calculi.  Cross-section  anatomy  has  opened  up 
an  entirely  new  teaching  method.  Relation  of  tuberculosis  and 
abscess  cavities  in  lungs  or  other  organs  to  the  surface  and  to 
other  structures,  adhesions  in  pleura,  pericardium  and  peritoneum, 
abscess  of  the  brain  or  meningitis  due  to  middle  ear  or  mastoid 
disease,  arthritis  resulting  from  osteomyelitis,  and  some  diseases 
of  the  vertebrae  can  in  no  other  manner  be  satisfactorily  prepared 
for  exhibition.  Our  methods  of  sawing  by  hand  even  by  the  most 
expert  are  miserably  inadequate.  Of  course  where  specimens 
illustrating  normal  anatomy  are  prepared  the  equipment  is  the 
more  necessary. 

Pots,  kettles,  ovens  and  like  appliances  for  warming  cements 
and  heating  lids  preparatory  to  cementing  jars,  for  warming 
gelatin,  agar,  wax  and  other  injecting  materials,  the  stands  and 
supports  for  such  utensils,  and  the  gas  stoves  or  burners  by  which 
the  heat  is  applied  all  require  space.  A  carpenter's  bench  and 
facilities  for  storing  necessary  tools  are  also  required. 

It  is  astonishing  how  many  sizes  of  jars  are  needed.  Often 
one  feels  that  no  two  specimens  can  be  properly  displayed  in  jars 
of  the  same  size.  However,  every  museum  is  forced  sooner  or 
later  to  fix  upon  probably  forty  to  fifty  sizes  and  rarely,  if  ever, 
add  to  the  group  decided  upon.  We  have  in  the  rectangular  shape 
more  than  fifty  sizes.  It  is  all  very  well  to  use  large  jars  and 
a  few  sizes;  the  increased  expense,  not  only  of  the  jar  but  for 
preserving  fluids  as  well  must  be  considered.  Besides,  the  smaller 
the  iar  the  lighter  and  more  convenient.  This  .selection  of  the 
smallest  jar  applicable  is  what  forces  upon  us  so  large  a  list. 
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In  order  to  facilitate  selection  and  reduce  to  a  minimum  waste 
of  time  and  energy,  we  keep  in  one  place,  immediately  accessible 
to  the  preparation  room,  "a  set  of  samples  of  every  jar  we  use. 
Each  jar  should  be  labeled,  the  label  setting  forth  the  size  and 
catalogue  number  indicating  on  what  shelf  and  in  what  place 
jars  of  the  same  dimensions  are  kept.  We  gradually  are  making 
this  sample  collection  out  of  cracked,  nicked  and  otherwise  de- 
fective jars ;  such  accumulate  all  too  rapidly.  When  the  preparator 
wishes  to  determine  what  jar  to  use  he  places  the  specimen  in  a 
pan  on  a  table  before  the  sample  collection,  and  by  trial  decides 
the  size  required.  The  label  shows  just  where  the  stock  is  kept. 
If  we  had  available  room  all  the  stock  of  500  or  600  jars  could  be 
kept  in  view  ;  as  it  is  we  have  room  for  storing,  immediately  ac- 
cessible, and  ready  for  use  not  more  than  three  or  four  washed 
jars  of  the  smaller  sizes  and  none  of  the  larger;  when  one  of 
the  latter  is  needed  it  must  be  brought  from  stock. 

Rooms  well  lighted  are  needed  for  making  necessary  dissec- 
tions, posing  specimens,  carrying  them  through  the  necessary 
stages  and  required  solutions  and  finally  for  mounting  them.  We 
are  hopelessly  cramped.  Frequently  a  mounted  specimen  cannot 
go  on  the  shelf  for  days  or  wrecks  or  sometimes  months  after  the 
mount  is  completed  and  ready  for  sealing.  The  history  must  be 
obtained,  the  microscopic  and  often  the  bacteriologic  examination 
completed  ;  until  the  morbid  histology  has  been  satisfactorily  de- 
termined and  one  is  sure  more  tissues  will  not  be  needed  for  sec- 
tions, the  jar  should  not  be  sealed.  Very  often  a  clinician  wishes 
to  show  a  specimen  at  some  society  meeting  and  desires  a  drawing 
made ;  or  other  specimens  must  be  rushed  through  for  one  or 
more  of  the  foregoing  or  for  other  reasons,  and  the  preparation 
of  a  specimen  that  might  be  completed  is  interrupted ;  it  nmst  be 
stored  until  time  is  available  for  again  taking  it  up.  This  requires 
room. 

Models  are  less  used  than  formerly,  but  for  some  purposes 
cannot  be  surpassed.  ^lodels  of  the  ear,  eye,  larynx,  glands,  re- 
constructed enlargements  of  developing  embryos,  of  the  central 
nervous  system  and  similar  preparations  of  papier  mache,  and 
modelling  composition  or  wax.  are  exceedingly  useful.  Even 
models  of  bacteria,  higher  fungi,  protozoa  and  insects  are  of 
value.  If  a  museum  possesses  such  models  a  room  in  which  re- 
pairs can  be  made  and  colors  retouched  becomes  necessary. 

Bones  must  be  macerated  and  degreased.  dried,  and  bleached, 
fractures  assembled,  joints  articulated  and  final  mounts  made.  I 
have  said  nothing  about  boiling  bones  ;  I  doubt  if  anv  method  in 
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which  boihiiii:  forms  a  part,  is  acceptable  ;  if  alkalies  are  added  the 
process  is  still  more  destructive.  The  finest  bones  in  our  collec- 
tion were  prepared  by  or  under  the  direction  of  the  elder  Gross — 
some  of  them  more  than  50  years  ago — and  are  as  good  as  ever. 
I  have  been  told  that  they  were  macerated  and  sunned — nothing 
more.  Light  and  gentle  warmth  seem  to  be  the  only  safe  bleach- 
ing combination.  Most  of  our  additions,  made  during  the  last 
twenty  years,  are  keeping  badly,  the  more  brittle  specimens  have 
become  quite  useless.  The  old  method  is  time-consuming  and 
wasteful  of  space  but  it  is  the  only  trustworthy  technic  I  know 
and  I  have  personally  conducted  and  seen  tried  many  experiments. 
Even  maceration  must  be  watched.  No  technic  that  has  stood  a 
test  for  less  than  five  years,  preferably  ten  or  longer,  should  be 
adopted.  For  any  process  selected  an  independent  well-lighted 
and  proi)erly  ventilated  room  or  group  of  rooms  is  necessary.  In 
the  \\'ashington  University  Medical  School,  rooms  for  this  and 
similar  purposes  open  on  the  roof  and  have  no  internal  communi- 
cation with  any  other  part  of  the  building.  The  plan  is  by  far 
the  best  I  have  seen ;  a  separate  building  would  be  asking  too 
much. 

I  have  said  nothing  about  room  for  fixation,  infiltration,  stain- 
ing, mounting  and  histologic  study  of  museum  material.  Our 
laboratories  of  morbid  histology  and  bacteriology  are  very  near 
the  museum,  and  in  consideration  of  our  crowded  facilities,  the 
workers  in  those  departments  are  charitable  to  intrusions  from 
the  museum.  If,  without  great  inconvenience  to  others,  space  for 
histologic  and  bacteriologic  study  can  be  secured,  better  satisfied 
curators,  preparators  and  other  assistants  can  be  obtained. 

I  have  gone  into  this  with  some  detail  to  indicate  how  much 
room  is  absolutely  necessary  for  economic  utilization  of  employee's 
time,  for  after  all  the  real  expense  of  museum  organization  is  in 
labor.  If  conditions  are  created  by  which  time  is  not  wasted,  nec- 
essarily wasted,  much  more  can  be  accomplished  and  conspicuous 
results  attained  without  great  outlay.  Doing  the  best  I  can  the 
result  in  growth  and  up-keep  of  our  collection  often  appears  dis- 
appointing. In  crowded  quarters  volunteer  assistance  cannot  be 
expected  and  largely  from  such  a  source  vacancies  in  the  per- 
sonnel are  to  be  filled. 

Museum  Cases  of  Met.al  and  Glass. 

.All  old  museums  are  equipped  with  wood  cases.  These  do 
not  permit  the  use  of  large  glass  doors,  are  not  dust-proof,  and 
when  opened  frequently  are  not  durable ;  changing  temperature 
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and  humidity  widen  cracks  and  cause  warping-.  In  fitting  up  the 
old  museum  we  installed  several  thousand  dollars'  worth  of  cases 
and  did  not  feel  inclined  to  discard  them.  In  the  new  museum 
they  were  used  for  balcony  wall  cases,  partitions  and  doors.  All 
new  cases  are  of  steel  and  glass.  The  large  cases  are  J  ft.  in 
height — 6  ft.  inside,  i  ft.  base;  length  9  ft.,  width  2  ft.;  for 
most  purposes  they  are  needlessly  wide.  A  four-inch  slate  strip 
immediately  at  the  floor  prevents  cleaners  from  knocking  oil"  paint 
and  wetting-  metal  which  consequentl}  rusts,  becomes  unsightly 
and  stains  the  floor.  The  slate  is  cemented  to  the  floor  so  that  dust 
and  water  cannot  get  under  the  case.  Each  case  has  four  doors, 
two  on  each  side ;  the  doors  are  closed  by  a  three-way  locking 
device  throwing  bolts  at  top,  bottom  and  in  center.  All  sides  and 
top  of  case  are  '/io  in.  plate  glass ;  there  are  no  partitions.  The 
glass  in  each  door  measures  5  ft.  7  in.  high  and  4  ft.  in  width. 
Some  of  the  cases  are  fitted  with  shelves,  (four  to  the  case  and 
every  shelf  adjustable  in  two  or  three  sections)  others  are  equip- 
ped with  an  adjustable  device  by  which  every  jar  except  the 
smallest  has  its  own  support.  (See  Fig.  7.)  xA.  few  of  the  cases 
are  shelved  through  the  center  and  with  adjustable  individual  jar 
supports  at  the  ends.  The  advantage  of  an  adjustable  mechanism 
by  which  each  jar  is  supported  independently  of  all  others  lies  in 
the  fact  that  a  very  tall  jar  does  not  require  an  entire  length  of 
shelf  space  of  its  height.  The  next  jars  on  either  side  may  be  so 
placed  as  to  permit  two  or  even  three  heights  of  bases  and  con- 
sequently of  jars;  the  arrangement  is  most  economical. 

The  steel  flat  cases  are  conventional  in  size  and  design ;  each 
case  is  6  ft.  in  length  ;  around  the  balcony  rail  the  sections  are 
bolted  together  without  ends,  making  one  continuous  case.  These 
are  shown  around  balcony  rail  in  Fig.  2.  A  6-ft.  section  is  sup- 
plied with  two  doors.  The  sizes  so  far  installed  are  (A)  5  in. 
high  in  front  and  7  in.  at  back,  width  16  in. ;  these  are  adapted  to 
small  specimens  such  as  eyes  and  to  flat  Petri  dish  and  clock- 
glass  mounts.  (B)  Six  inches  high  in  front.  9  in.  at  back  and 
21  in.  wnde  :  in  cases  of  this  size  all  our  fractures  and  diseased 
bones  are  placed.  (C)  Flat  double  cases  (two  fronts)  each  front 
is  10  in.  high,  the  center  \2  in.  high  and  the  total  width  44  in. 
These  occupy  center  of  museum  and  are  shown  in  Fig.  i.  They 
contain  skulls,  pelves,  and  articulated  trunks  showing  tubercu- 
losis of  vertebras,  crushes  of  ribs,  etc.  It  is  probable  that  other 
depths  will  be  found  desirable. 

Because  thev  were  not  dust-proof  our  old  wood  cases  were 
sources  of  endless  cleaning :  neither  case  nor  contents  ever  looked' 
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dean.  Dr.  Greenman"  of  the  Wistar  Institute  has  designed  and 
constructed  large  cases  dust-proofed  by  the  use  of  cotton  set  in  a 
groove  into  which  a  tongue  of  metal  enters  ;  they  are  admirable 
in  every  respect.  The  joint  is  very  satisfactory  provided  the  cot- 
ton is  properly  distributed  and  stays  in  place.  It  seemed  to  me 
that  a  strip  of  cotton  felt  might  be  better ;  now  that  we  have  tried 
it  I  am  not  so  confident ;  it  is  more  easily  placed  and  kept  in  posi- 
tion. The  accompanying  drawing  (Fig.  8)  shows  the  arrange- 
ment. Our  locking  device  is  rather  crude  but  seems  to  accomplish 
the  i)urpose  for  which  it  was  designed.  All  cases  are  dust-proofed 
and  locked  alike  ;  one  kev  opens  all. 
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Fig.  8. — Dust-Proofianx  of  Museum  Cases. 

Horizontal  section  of  doors  at  point  where  they  overlap.  Drawing 
is  not  to  scale  but  diagrammatically  shows  how  felt  is  used  for  dust- 
proofing.  A,  Half-round  molding,  bead  or  tongue,  welded  to  overlapping 
steel  of  door  frame  and  when  closed  pressing  upon  felt,  B,  cemented  in 
groove  in  other  door  or  in  frame  of  case.  This  felt-lined  groove  entirely 
surrounds  frame  and  at  every  point  receives,  when  door  is  shut,  the  metal 
tongue  A. 

E,  External  steel  of  door.  D,  D,  Felt  entirely  surrounding  plate  glass 
C,  and  held  in  position  by  inside  molding,  F,  secured  by  screw  G.  All  glass 
is  set  in  felt.    Locking  device  is  not  shown. 

Df,.mo.\.str.\tion  Cases. — In  addition  to  the  closed  cases  we 
have  installed  two  oj^en  cases  (Fig.  9)  upon  which  arc  placed 
groups  of  specimens  illustrating  subjects  upon  which  lectures  are 
being  given.  For  example,  when  the  professor  of  practice  or  of 
pathology  is  presenting  endocarditis  a  group  of  hearts  and  of  sep- 
arate valves  is  ])laced  on  one  of  the  open  cases.  Each  specimen  is 
supplied  with  a  descriptive  label  on  which,  when  known,  an  epi- 
tome of  the  clinical  history  and  postmortem  findings  is  also  given. 
In  a  group  we  attempt  orderly  presentation  by  arrangement  of 
acute  and  chronic,  active  and  quiescent,  and  other  types,  if  pos- 
sible showing  stages  by  juxtaposed  specimens.  When  cancer  of 
the  mamma  is  shown,  anterior  and  posterior  views,  section  through 
the  nipple  and  sections  to  and  through  involved  muscle,  fat  and 

"Wistar  Institute  of  Anatomy  and  Biology,  Phila.,  lUill.  3,  1910. 
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lymph-nodes,  are  placed  on  exhibition.  The  student  may  turn  the 
jars  or  from  the  two  sides  of  the  doorless  case  see  both  aspects. 
Models  and  drawings  may  also  be  assembled  with  the  specimens. 
Specimens  illustrating'  complications,  or  groups  from  an  interest- 
ing and  instructive  case,  may  be  assembled ;  for  example  in  pneu- 
monia, the  lung,  heart,  spleen,  kidney  and  any  other  organ  in- 
volved are  exhibited  side  by  side.  For  typhoid  the  exhibit  includes 
Intestines,  mesenteric  lymph-nodes,  spleen,  gall-bladder,  perito- 
neum showing  result  of  perforation,  pyelitis,  nephritis,  etc.,  and 
colored  drawings  or  plates  showing  eruption,  tongue,  etc.  Groups 
of  students  may  be  brought  before  the  exposed  collection  for  brief 
demonstrations.    The  plan  is  most  acceptable  and  useful. 

Preparation  op^  Material" 

For  routine  preparation  the  Kaiserling  method  is  used.  Al- 
though not  unfamiliar  with  most  technic  from  time  to  time  ad- 
vised. I  have  found  nothing  better  than  this  well-known  method. 
All  important  details  have  been  repeatedly  published.  Filtration 
of  the  final  preservative  through  animal  charcoal  gives  a  limpidity 
not  otherwise  obtainable.  IMany  specimens  can  be  mounted  and 
sealed  in  jars  without  submersion  in  fluid.  Some  thymol  and 
enough  fluid  to  maintain  humidity  is  all  that  is  necessary  provided 
the  specimen  is  not  permitted  to  touch  the  sides  of  the  jar. 
Whether  in  air  or  fluid,  a  glass  frame  is  necessary,  and  this  may 
readily  be  so  constructed  as  to  hold  tissues  away  from  the  jar. 
Much  as  the  gelatin  method  has  been  criticized  it  has  its  uses  ;  I 
have  mounts  now  more  than  ten  years  old  that  are  as  perfect  as 
when  prepared,  every  color  detail  is  excellent.  Loss  of  color  in 
fluid  mounts  is  due  to  the  macerating  influence  of  water  and 
glycerin ;  such  action  is  reduced  to  a  minimum  by  the  use  of  a 
medium  that  does  not  permit  the  fluid  in  contact  with  a  cell  to 
change  its  position,  each  new  contact  causing  some  extraction 
until  a  homogeneous  levelling  has  ruined  the  specimen.  Gelatin 
prevents  such  action.  I  have  tried  oil  but  have  found  no  way  to 
secure  a  satisfactory  seal,  without  which  material  is  useless  for 
teaching  purposes.  I  am  satisfied  that  the  gelatin  method  re- 
cently published  by  Delepine^-  will  be  found  acceptable,  possibly 
better  than  any  previously  published,  but  I  have  not  experimented 

"  See  Robertson  and  others,  Internat.  Assoc.  Aled.  Museums.  Bull.  IV. 
Coplin,  Jour.  Amer.  Med.  Assoc,  Aug.  13.  1904.  also  Alanual  of  Pathology, 
5th  ed..  p.  1037. 

"Jour.  Path,  and  Bact.,  Vol.  XVIII.  p.  34.^,  Jan.,  1914. 
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with  it  sufficiently  long  to  speak  with  confidence.  Mounting  in  air 
seems  to  merit  further  trial;  before  closing  air-tight  by  finally 
sealing  small  hole  in  lid  the  container  should  be  thoroughly  warm- 
ed in  order  to  rarify  the  air  and  prevent  expansion  from  raising 
the  lid  during  warm  summer  days,  when  the  room  is  otherwise 
warmed  or  the  jar  long  handled  as  during  demonstrations.  Dried 
emphysematous  lungs  are  beautifully  preserved  in  this  manner. 
To  prevent  growth  of  fungi  I  have  secured  to  the  glass  frame  a 
test-tube  filled  with  cotton  the  deeper  layers  of  which  are  saturated 
with  phenol;  carbolic  vapor  is  better  than  thymol  or  camphor, 
does  not  condense  on  sides  of  jar  and  so  far  as  I  can  see  has  not 
bleached  colors.  Most  of  our  material  is  in  final  Kaiserling,  some 
in  gelatin  and  air  mounting  is  on  trial. 

An  exceptionally  beautiful  result  is  obtained  by  placing  a 
blue  glass  back  of  specimens  only  one  side  of  which  it  is  de- 
sired to  display ;  other  colors  may  also  be  used.  I  first  saw  the 
method  applied  by  Mr.  Silvester  of  Princeton.  The  backs  of 
jars  may  be  painted  black.  White  (not  clear)  celluloid  may  be 
used  either  within  or  on  the  outside  of  jars.  Prof.  Stiles  uses 
plaster  of  Paris  to  which  he  also  fixes  his  exquisite  dissections  be- 
fore placing  them  in  jars ;  the  plaster  may  be  colored  with  in- 
solu1)le  marine  blue  or  rendered  gray  by  the  addition  of  charcoal. 

Sealing  Jars. 

In  the  last  fifteen  years,  during  which  time  we  have  been  ex- 
perimenting with  scalable  jars,  a  vast  host  of  confident  representa- 
tives has  visited  us.  If  their  products  had  been  purchased  few 
came  twice.  A  perfectly  satisfactory  sealing  agent  is  to  me  quite 
unknown.  That  prepared  by  Mr.  E.  L.  Judah  has  given  us  the 
best  results ;  his  directions^"  are  followed  exactly,  except  that  we 
use  an  oven  of  the  ordinary  water-bath  drying-oven  type  in  which 
the  carefully  cleaned  lids  are  placed  and  heated  to  ioo°C.  When 
the  jar,  prepared  as  directed,  is  ready  the  door  of  the  oven  is 
quickly  opened,  the  hot  lid  removed  and  placed  in  position  at 
once  ;  the  door  of  the  oven  must  be  opened  as  infrequently  and  for 
as  brief  periods  as  possible.  I  have  intended  to  raise  the  boihng 
point  of  the  contained  water,  and  consequently  the  temperature 
of  oven  and  lids,  liy  the  addition  of  salt  but  so  far  have  not  ex- 
perimented. The  little  addition  to  tcchnic  is  helpful ;  lids  are  not 
so  readily  broken  by  additional  flaming  when  necessary  and,  of 
of  course,  if  placed  in  the  cold  oven,  when  about  to  begin  sealing 

"  Internat.  Assoc.  Med.  Museums,  Bull.  V. 


parts:    the    1iase,    is 
on  length  of  holder. 


Figs.  14  and  15. 

Bone  Mounts  and  Label 
Holders. 

>[iiseum  of  Jefferson  Medical 
College. 

Mount  proper  is  all  steel, 
gun-metal  finish,  lacquered; 
wire  passing  around  bone  is 
soft  untempered  brass. 

Each    mount    comes    unas- 
sembled    ("knocked    down") 
and     comprises     3     or     more 
I    piece    of    sheet    steel    16   to   2S   gauge   depending 

....  ....^...  . In  long  mounts   (on  left)  2  slots  each  4  in,  to  6  in. 

long  and  ^4  in.  wide,  permit  adjustment  of  uprights  to  acceptable  points 
on  bone.  Each  upright  consists  of  an  outer  tubular  support  on  the  lower 
end  of  which  is  brazed  a  disc  giving  broader  and  more  secure  bearing  on 
base.  Running  through  the  tubular  support  is  a  threaded  eye-bolt  upon 
which,  below  base,  a  winged  nut  screws  on.  The  wire  is  passed  around 
bone;  each  end  is  passed  through  eye  of  eye-bolt  and  turned  back;  eye- 
bolt  is  then  passed  through  tubular  support,  a  lower  washer  applied  below 
base  and  winged  nut.  screwed  sufficiently  tight  to  hold  bone  securely. 
Very  soft  or  fragile  bones  may  be  surrounded  by  a  ring  of  felt  beneath 
wire  and  a  felt  washer  over  vertical  support.  Instead  of  wire  catgut, 
linen  cord  or  other  substance  more  pliable  than  wire  may  be  used.  When 
bone  is  too  soft  ^o  stand  pressure  it  (bone)  is  waxed  to  a  wood  plug 
which  is  wired  to  vertical  support.  Label  holder  may  be  attached  to  either 
end,  or  through  hole  in  center  or  at  any  point  along  either  slot.  In  tri- 
angular or  tripod  mounts  (on  right)  it  is  caught  by  eyebolt  passing 
through  hole  in  label  holder.  Label  holder  like  other  parts  of  mount 
should  be  steel,  gun-metal  finish,  and  lacquered.  Card  contained  in  holder 
may  be  covered  by  celluloid. 


Fig.   i6. — Label  Holder  for  Eve-Mounts. 
May  be  used  for  any  small  mount  readily  cemented  to  holder. 


Im'..    17. — Sri-roRT  iiiK  Tali.  Jar. 
Upright   is   electric-welded   to  base.     Jar 
held  to  upright  by  rublier  band  at  lop  and 
another  at  bottouL 


Fic.  18.— vSrppcRT  iCR  Tall  Tii:\  Jars. 
Descriptii)ii   in  Te.\t. 


Method  of  hanging  pictures  (plates,  photographs,  etc.)  mounted  be- 
hind glass  passe  par  tout.  On  right,  plate  in  position;  on  left,  empty 
holder  showing  wire,  ring  and  hooks.  The  wire  above  is  looped  over  a 
tubular  rail  just  above  tile. 


Fig.  20.— Easel  for  Holding  Mounted  Plates,  Gelatin  and 
Similar  Mounts. 

The  easel  may  stand  erect  as  on  left,  or  lie  down  as  on  right.     In  center 

is  shown  mounted  plate  in  plate  holder  resting  on  easel  in  ■ 

flat  position. 


Fig.  21.— Museum  Truck. 
Museum  of  Jefferson  Medical  College. 
I.engtii  42  in.    Ik'iRlit  ( from  floor)  48  in.    Width  30  in.     (Should  be  small- 
er, al)out  30  X  20;  height  36  in.) 

Shelves  covered  with  corrugated  red  rul)ber  %-m.  thick, 
A  I -in.  cushion,  one-piece  bicycle  tire  runs  completely 
around  middle  shelf  and  projects  sufficiently  to  cushion  all  contacts-  to 
prevent  scarring  cases,  walls,  doorways,  etc. ;  to  lessen  likelihood  of  break- 
ing glass  in  doors,  cases,  etc.    All  wheels  are  pivoted  and  rubber-tired 


All   steel. 
cemented    on 
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a  number  of  jars,  and  all  heated  from  room  temperature  ^vith 
oven  doors  closed  no  breakage  results.  The  plain  asphaltum  as 
recommended  by  Day"  may  work  as  well;  I  do  not  know.  No 
cement  can  be  commended  until  time  has  established  its  value ;  by 
time  I  means  years.  We  have  had  to  repair  several  mounts  made 
in  Germany  by  the  parties  referred  to  by  Day.  Any  good  as- 
phaltum varnish,  preferably  of  the  quick-drying  type  may  be  used 
to  preserve  asphaltum  mounts.  I  fancy  that  when  the  cement 
is  in  prolonged  contact  with  a  fluid  containing  glycerin  or  alcohol, 
we  shall  find  that  a  fresh  surface  dressing  is  necessary  to  indefi- 
nite preservation.  We  have  some  jars  covered  with  pig's  bladder 
drawn  over  a  thin  sheet  of  lead  and  coated  on  the  outside  with 
varnish  :  the  mounts  are  ver\'  old ;  one  in  excellent  condition  was 
prepared  by  Prof.  John  K.  Mitchell,  certainly  55  years  ago.  The 
preserving  fluid  is  evidently  alcohol.  The  original  varnish  was 
not  asphaltum,  probably  shellac ;  in  the  re-varnishings  of  1899 
and  1910  asphaltum  was  used ;  they  are  how  in  good  condition. 
Some  jars  sealed  with  hot  2  per  cent,  agar  in  1903  had  to  be 
broken  to  get  open  in  1912.  Others  did  not  hold.  Nothing  seals 
mounts  in  oil ;  agar  comes  near  but  is  not  sure ;  several  proprietary 
glues  and  cements  used  in  the  cold  are  nothing  but  agar  or  cheaper 
glue  with  the  addition  of  acetic  acid  or  coloring  matter,  or  both. 
I  do  not  know  what  good  the  acid  accomplishes.  Gelatin,  chromi- 
cized  or  plain,  may  be  used,  but  is  not  as  good  as  agar  or  high- 
grade  glue.  I  have  seen  tlie  regulation  glycerin  and  litharge  mix- 
ture used  by  plumbers  tried,  but  cannot  commend  it  even  for 
Kaiserling  mounts.  The  one  advantage  of  asphaltum  is  that  even 
when  applied  to  edge  of  clock-glass,  Petri  dish  or  other  container, 
and  immersed  it  will  aflr'ord  a  temporary  seal  which  may  be  set 
and  reinforced  after  removal  from  the  fluid.  But  asphaltum  will 
be  found  fickle.  The  chemist  in  a  large  plant  where  asphaltum 
varnishes  are  made  advises  me  that  samples  from  two  ends  of  the 
same  barrel  may  vary  physically. 

For  closing  the  small  opening  in  lids  we  use  a  bit  of  wood 
(cork  will  answer)  dipped  in  sealing  wax  and  thrust  into  posi- 
tion hot ;  a  drop  of  wax  is  put  over  it.  It  is  easy  to  get  out ;  as- 
phaltum is  not.  Label  holders  are  fastened  on  jars  with  letter 
wax. 

Labewng. 

Probably  in  no  important  detail  or  routine  museum  technic  is 
there  so  much  diversity  of  opinion  and  practice.  I  shall  state  our 
methods.     Immediately  upon  receipt  of  a  specimen  and  while  it 

"Trans.  Chicago  Path.  Soc,  March  i,  1913,  Vol.  IX,  p.  106. 
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is  in  course  of  preparation  we  affix  to  it  with  a  linen  thread  an 
aluminum  tag  1^4  by  i  in.  on  which  is  stamped  the  accession  num- 
ber. If  no  salts  of  mercury,  copper,  iron  or  allied  metals  enter 
the  tluid  or  have  access  to  the  tag  it  tarnishes  but  little.  Recently, 
after  the  number  is  stamped  in  by  the  use  of  steel  dies,  the  tags 
are  heated  over  a  Bunsen  flame,  dropped  into  bee's  wax,  removed 
and  drained  while  hot.  So  prepared  they  corrode  less  or  not  at 
all.  When  ready  to  seal  the  tag  is  permanently  attached  to  the 
specimen  or  to  the  glass  frame.  Because  some  of  our  tags  cor- 
roded, particularly  those  on  old  specimens  and  probably  as  a  re- 
sult of  the  plresence  of  mercury,  chromium  or  other  corrosive  salt, 
we  are  now  cementing  all  tags  to  the  glass  lids.  In  this  position 
they  are  easy  to  tind,  more  legible  and  do  not  corrode.  If  a  num- 
ber of  jars  were  simultaneously  smashed  into  a  single  jumble  con- 
fusion might  result;  the  likelihood  of  such  an  accident  is  rather 
remote.  To  loose  specimens  in  the  morbid  anatomy  collection  re- 
peatedly examined  by  students,  aluminum  wire  is  used  to  attach 
tags  of  the  same  material. 

Harlan  J.  Smith  properly  expresses  the  value  of  labeling,  "A 
museum  may  better  do  without  many  specimens  than  to  be  lack- 
ing in  the  most  essential  labels."^"  The  ideal  would  be  a  photo- 
graph of  the  specimen  mounted  by  side  of,  or  on  top  of  jar.  The 
photograph  should  be  of  the  specimen  exactly  as  mounted  and  on 
the  former  should  be  placed  leaders  with  full  legends,  preferably 
typed.  We  have  a  few  such  labels ;  their  preparation  is  time-con- 
suming and  they  are  expensive.  Book  illustrations  or  drawings 
may  serve  the  same  purpose. 

We  have  tried  labels  gummed  or  otherwise  directly  placed  on 
jars.  As  all  jars  must  be  cleaned,  especially  when  they  are  handled, 
attached  labels  become  soiled  and  illegible.  Again  we  use  our 
specimens  in  practical  examinations  and  consequently  must  be  able 
readily  to  remove  and  to  replace  labels.  In  our  morbid  anatomy 
demonstrations  we  use  many  jars  with  card  holders  of  a  special 
type.  T  have  described  them  elsewhere.^'"'  Of  this  we  have  but 
one  size,  the  expense  of  a  group  of  assorted  sizes  with  clamp 
would  be  prohibitive. 

For  general  use  we  have  had  made  a  special  label  holder  (Fig. 
lo)  that  may  be  attached  to  any  rectangular  jar  in  eight  positions, 
two  to  each  margin  (see  Fig.  ii)  and  may  also  be  used  on  the  old 
style  cylindric  clani])  jar  of  the  Whitall  Tatum  type  (see  Fig.  12). 

"Scientific  .American  Supplement,  Xo.  2056,  May  29,  1915,  p.  348.     A 
good  description  of  an  inexpensive  museum  case  is  also  given. 
"Jour.  Amer.  Med.  Assoc,  Aug.  13,  1904. 
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For  large  labels,  six  to  eight  inches  in  length  two  holders  are 
needed.  Depending  upon  the  quantity  ordered  such  special  metal 
holders,  gun-metal  finish,  lacquered,  cost  from  two  and  a  half  to 
five  cents  each. 

When  for  any  purpose  a  jar  is  removed  from  a  case  the  posi- 
tion it  occupied  is  indicated  by  label  holder  containing  the  jar 
number  so  that  when  the  janitor  returns  the  jar  he  may  know 
exactly  where  it  belongs ;  if  on  the  label  used  to  mark  the  place 
the  name  or  initials  of  the  party  who  removed  the  jar  be  placed 
an  absent  specimen  may  be  more  readily  traced.  As  shown  in 
Fig.  13,  these  holders  may  also  be  used  to  support  leaders  and 
pointers  attracting  attention  to  special  features. 


Showing  positions  in  which  label  holder  may  be  applied.  The  holders 
are  fastened  to  the  jars  by  wax  used  for  sealing  letters.  The  jar  surface 
must  be  thoroughly  cleaned,  the  wax  placed  upon  the  holder  which  is 
held  in  pliers  and  fully  liquefied  by  heating  under  side  of  holder;  apply 
quickly  and  press  into  position. 

Bone  Mounts. 

Many  bones  in  our  collection  were  mounted ;  all  sorts  of  de- 
vices had  been  employed,  resulting  in  a  heterogeneous  assemblage 
that  could  not  be  displayed  to  advantage.  Most  of  the  specimens 
were  unmounted.  After  numerous  experiments  the  mounts  shown 
in  Figs.  14  and  15  were  evolved;  with  the  label  holders  attached 
the  mounts  are  attractive  and  durable.    The  mounting  devices  con- 
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sist  of  bases  and  supports.  The  bases  of  those  for  bones  requir- 
ing at  least  two  points  of  support  are  made  of  sheet  steel  (gauge 
20),  curved  down  at  the  ends  and  supplied  with  a  longitudinal 
central  slot  at  each  end  and  a  hole  in  the  middle.  Three  lengths 
are  necessary,  12  in.,  15  in.,  and  20  in. ;  we  also  had  these  in  three 
widths,  but  this  was  unnecessary ;  they  should  all  be  the  same 
width,  3)^  in.  The  vertical  supports  consist  of  an  outer  sheath 
of  ^-in.  tubing  at  the  bottom  welded  to  a  washer  -yi  in.  in  diam. 
Through  tube  and  washer  passes  an  eyebolt  with  winged  nut.  In 
order  to  mount  a  bone  an  unannealed  brass  wire  of  appropriate 
size  is  passed  around  the  bone,  the  two  ends  passed  through  the 
eye  of  the  eyebolt  and  bent  back ;  the  eyebolt  is  then  passed 
through  the  tube  and  slot  in  base,  the  winged  nut  applied  and 
screwed  up  until  the  support  becomes  rigid.  If  the  bolt  projects 
too  far  it  is  cut  off.  The  slot  in  the  base  permits  such  adjustment 
of  supports  as  may  be  necessary  to  secure  the  bone  at  points  se- 
lected. A  card  label  holder  is  then  applied  at  end  or  center,  or  in- 
deed anywhere  along  either  slot,  and  the  mount  is  ready  for 
labeling. 

For  bones  requiring  Init  a  single  support,  such  as  clavicles, 
scapulas,  sequestra,  parts  of  skull,  and  patellas,  a  sheet  metal  base 
shaped  to  give  a  tripod  effect — three  points  resting  on  table — is 
used  (see  Fig.  15).  The  base  is  supplied  with  a  single  hole  in 
the  center  and  the  three  arms  project — equally  separated — to  a 
distance  of  3^  in.  and  are  turned  down  in  the  same  manner  as 
the  ends  of  long  bases.  The  mount  is  made  exactly  as  for  the 
long  mounts  except  that  a  single  support  is  used  and  that  this 
support  also  secures  the  label  holder. 

The  label  holders  are  of  thin  sheet  metal  bent  over  on  both 
sides  and  on  one  end  so  that  they  hold  a  card  of  the  usual  cata- 
logue size,  3  by  4  in.  Those  used  on  the  mounts  for  long  bones 
are  supplied  witii  a  short  stud-bolt  and  winged-nut  to  secure  them 
in  place  ;  on  the  triangular  mounts  they  are  placed  at  the  bottom 
of  the  single  vertical  support  so  that  the  eyebolt  secures  the  mount 
and  label  holder.  The  label  holders  for  bone  mounts  are  inter- 
changeable. Labels  may  also  be  supported  by  the  holder  used 
on  jars. 

We  use  the  ordinary  form  of  inverted  mount  for  sectioned 
eye-balls.  If  these  mounts  are  on  shelves  the  lal)el  holder  shown 
in  Fig.  10  is  adequate.  In  our  Museum  the  collection  is  in  n  flat 
case  consequently  a  label  holder  of  wider  angle  (Fig.  16)  was 
devised.  The  scaled  mount  is  waxed  to  the  holder  in  position 
shown  in  the  illustration. 
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Jar  Supports. 

For  very  tall  or  very  narrow  jars  Dr.  Albert^'  secures  stability 
by  cementing  a  sheet-iron  base  on  each  jar.  Containers  so  treated 
occupy  too  much  shelf  room  and  personally  I  dislike  cement  on 
the  bottom  of  jars.  I  have  had  made  temporary  supports  to  which 
top-heavy  jars  may  be  attached  during  demonstrations  or  while 
on  exhibition  in  lectures  or  elsewhere.  The  jar  is  secured  in  place 
by  two  rubber  bands  one  at  the  top  the  other  near  the  bottom 
(see  Fig.  17). 

For  very  thin  jars,  top-heavy  front  and  back,  but  wide 
enough  to  be  steady  laterally,  we  use  a  special  base  made  by  punch- 
ing upward  three  tongue-like  projections  that  rise  above  the  bot- 
tom plate  about  2  cm. ;  the  thin  jar  rests  on  the  base  grasped  be- 
tween two  projections  behind  and  one  in  front;  rectangular  jars 
of  the  same  size  as  ordered,  vary  greatly ;  no  holder  without  ex- 
pensive provision  for  adjustment  will  fit  every  jar;  slight  dif- 
ferences, up  to  I  or  2  cm.,  may  be  compensated  for  by  pieces  of 
cardboard  or  a  wedge  of  wood  inserted  between  the  jar  and  the 
two  posterior  fangs  of  the  holder  (see  Fig.  18).  Even  in  cases 
tall  jars  having  one  base  measurement  of  2.5  cm.  or  less  require 
special  supports ;  otherwise  they  topple  easily. 

Plates  and  Charts. 
The  interchangeable  charts  for  museum  and  demonstration 
purposes  described  by  Prof.  McFarland^^  possess  all  the  ad- 
vantages he  enumerates ;  my  thought  was  that  these  were  avail- 
able but  once  for  each  student,  or  at  least  that  the  student  had 
an  opportunity  to  see  the  plate  during  class-room  hours  only.  It 
occurred  to  me  to  mount  the  cards  as  had  Prof.  McFarland,  cover 
each  card  with  glass,  bind  with  passe  partout,  and  hang  them  in 
the  museum.  They  are  readily  removed  from  temporary  adjust- 
able hanger  placed  in  photographic  printing  frames  as  advised  by 
Dr.  McFarland,  and  used  in  laborator}^  lecture  room  or  projecto- 
scope;  after  use  each  plate  returns  to  its  proper  hanger  (plates 
and  hangers  should  be  numbered)  and  may  be  consulted  by  the 
student  during  spare  moments  when  he  visits  the  museum.  Like 
specimens  they  are  constantly  on  exhibition.  Within  reasonable 
Hmits  hangers  receive  plates  of  any  size  thereby  permitting  them 
to  be  placed  always  in  the  proper  position. 

"  Henry  Albert,  M.  D.  Internat.  Assoc.  Med.  Museums,  Bull.  IV,  Aug. 

I,  1913,  p.  47- 

"Joseph  McFarland,  AI.D.,  Internat.  Assoc.  Med.  Museums,  Bull.  IV, 

Aug.  I,  1913.  P-  21  . 
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In  the  two  years  since  we  began  this  plan  not  a  single  plate 
has  been  broken.  The  hangers  are  made  by  a  janitor  using  spe- 
cial hooks  manufactured  by  a  local  dealer,  rings  purchasable  in 
any  hardware  store,  and  ordinary  picture  frame  wire.  Fig.  19 
shows  a  finished  picture  hanging  and  beside  the  suspended  plate 
an  empty  hanger.  Glass  used  for  covering  the  mounted  pictures 
is  obtained  by  cleaning  discarded  plates  coming  from  the  hospital 
X-ray  laboratory. 

Plates,  gelatin  mounts,  mounted  Petri  dish  cultures  and  simi- 
lar flat  objects  cannot  be  exhibited  to  advantage  on  horizontal 
shelves.  For  such  objects  the  all  metal  easel  shown  in  Fig.  20 
was  designed.  It  may  be  used  in  two  positions,  one  almost  flat, 
the  other  supporting  the  object  in  a  nearly  vertical  position. 

Museum  Truck. 

Specimens  are  sent  to  lecture  and  demonstration  rooms  on  a 
truck  shown  in  Fig.  21.  We  use  it  without  trays.  The  older 
types  of  library  truck  do  not  carry  smoothly  enough  for  museum 
uses ;  those  of  more  recent  design  are  useful  but  rather  light.  If 
the  same  specimens  are  wanted  on  successive  days  the  truck  may 
remain  loaded.  In  most  instances  it  is  not  unloaded  in  the  lecture 
room,  thereby  lessening  the  chances  of  breakage. 
(Article  Copyrighted  by  Author.) 


SOME  SUGGESTIONS  FOR  EQUIPPING  A  POST- 
MORTEM ROOM.* 

H.  E.  Robertson,  Minneapolis,"  Minnesota. 

Department  of  Pathology,  Bacteriology,  and  Public  Health, 
University  of  Minnesota. 

Following  the  recent  installation  of  a  small  postmortem  room 
'dt  the  University  Hospital,  opportunity  was  afforded  for  carry- 
ing out  several  ideas  which  occurred  to  various  members  of  the 
staff.  Some  of  these  resulted  from  the  necessity  for  economy  but 
it  is  believed  that  the  principles  involved  are  sound  and  will  find 
application  in  most  hospitals  where  autopsies  are  performed.  The 
facilities  at  hand  did  not  permit  ideal  arrangements  in  every  re- 
spect and  the  following  suggestions  by  no  means  represent  a 
completed  scheme.    They  are  presented  with  the  hope  of  helping 

*  Read  at  the  Meeting  of  the  American  Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  May  8th,  1916. 
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someone  else  in  solving  these  particular  problems.  We  are  deeply 
indebted  to  Dr.  h.  B.  Baldwin,  superintendent  of  the  University 
Hospital,  as  well  as  to  other  members  of  the  staff,  for  constructive 
criticism  and  helpful  suggestions  in  the  work  of  installation.  Many 
of  the  ideas  described  below  are  due  to  Dr.  W.  C.  Johnson,  path- 
ologist to  the  University  Hospital,  under  whose  direction  the 
room  is  equipped. 

I.  Postmortem  table.  The  frame  is  made  of  galvanized 
pipe  as  shown  in  Fig.  i.  Its  length  is  6  ft.  8  in.,  width  2  ft.  7 
in.,  and  height  30  in.  Hanging  from  the  lateral  and  end  pipes  is 
a  galvanized  iron  pan  which  slopes  from  all  sides  toward  a  central 
drain  pipe  which  leads  to  a  sewer  outlet.  The  slope  is  quite  grad- 
ual, the  depth  at  the  drainage  opening  being  only  about  six  inches 
below  the  surface.  On  top  of  this  pan  and  resting  on  the  end 
pipes  is  a  galvanized  wire  grating  made  of  No.  8  wire  with  ^  inch 
square  mesh,  bound  at  the  margins  by  a  channel  iron  frame  with 
u.  plate  covering  the  outside  of  the  channel.  Its  width  is  2  ft.  4 
in.,  the  lateral  edges  falling  just  inside  the  outer  margins  of  the 
pan  (Fig.  2).  Underneath  the  table,  resting  on  cross  bars,  is  a 
large  pan  at  one  end  and  flat  plates  at  the  other.  These  serve  to 
hold  extra  hose,  head  blocks,  etc. 

The  advantages  are  as  follows : 

(a)  Its  comparative  cheapness  and  ease  of  manufacture. 
The  cost  is  estimated  at  about  $50.00. 

(b)  Its  adaptability  in  height,  width,  etc.,  to  suit  varying 
conditions. 

(c)  Constant  cleanliness  of  surface  of  body  and  table  sur- 
face. Blood  and  other  body  fluids  pass  at  once  into  pan.  Water 
can  be  freely  used  during  and  after  postmortem  without  collect- 
ing under  or  around  body. 

One  of  the  disadvantages  of  this  form  of  top  is  the  lodging 
of  fibrin  shreds  and  pieces  of  tissue  at  the  intersection  of  the 
wires.  It  is  hoped  that  this  may  be  obviated  by  adopting  a  some- 
what different  form  of  top,  such  as,  e.  g.,  a  series  of  cross  rods 
about  one  inch  apart. 

2.  Washing  pan.  (Fig.  3).  Constructed  of  galvanized  iron 
and  oval  in  shape,  measuring  15  in.  long,  8  in.  wide,  and  8  in. 
high.  Bail  is  of  heavy  wire  and  accurately  meets  the  upper  mar- 
gin, which  is  reinforced.  Overflow  perforations  5-^  in.  in  diam- 
eter and  located  2  in.  below  rim  extend  one-fourth  the  distance 
around  the  pail.  A  rubber  hose  reaching  to  the  bottom  of  the 
pail  conducts  water  into  it. 
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Advantages : 

(a)  The  oval  shape  allows  it  to  rest  easily  on  table  beside 
the  lower  extremities. 

(b)  The  bail  fitted  to  rim  permits  cleansing"  intestines  by- 
stripping  them  between  bail  and  rim. 

(c)  The  perforations  below  rim  enable  one  to  immerse  an 
organ  in  water  without  causing  an  overflow  from  the  upper  mar- 
gin. The  location  of  the  perforations  confines  the  overflow  to 
one  part  of  the  table. 

(d)  The  position  of  pail  and  rate  of  flow  are  freely 
adjustable. 

(e)  The  hose  can  be  readily  used  to  flush  surface  of  body, 
underlying  pan,  etc.,  while  the  pail  itself  may  be  easily  cleaned 
and  placed  out  of  the  way  under  the  table. 

3.  Aspiration  bottle  for  fluids.  (Fig.  4.)  Located  over  the 
sink  at  a  convenient  height  for  reading  is  a  graduated  four  liter 
bottle  to  which  is  attached  a  glass  douche  point  on  the  end  of  a 
rubber  tube  long  enough  to  reach  any  part  of  the  body.  A  Chap- 
man filter  pump  attached  to  the  sink  faucet  provides  sufficient 
vacuum. 

Advantages : 

(a)  Rapid  and  comnlete  removal  of  blood,  exudates,  and 
transudates  from  the  body  cavities,  keeping  operation  fields  clear, 
and  obviating  the  necessity  for  excessive  sponging. 

(b)  Ease  of  measuring  amounts  of  any  particular  collec- 
tion of  fluid. 

(c)  Readiness  with  which  any  particular  fluid  may  be  pre- 
served for  subsequent  examinations. 

(d)  Possibility  of  safely  removing  dangerously  infective 
fluids,  which  may  later  also  be  thoroughly  sterilized,  if  desirable. 

4.  Trays  for  organs.  Ordinary  porcelain  enameled  serving 
trays,  measuring  16  x  22  in.,  are  used.  A  sheet  of  white  cardboard 
is  laid  on  each  tray  at  the  beginning  of  the  postmortem.  The 
organs  are  placed  on  the  cardboard  in  the  trays  and  these  are 
carried  to  the  examining  table  located  on  a  drain  board  at  one 
end  of  the  sink  (Fig.  5). 

Advantages : 

(a)  Organs  do  not  slip  on  the  dry  cardboard  surface  and 
are  readily  sectioned. 

(b)  Organs  may  be  separated  in  such  number  and  grouping 
as  desirable,  for  both  passing  around  and  subsequent  exam- 
inations. 
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Fig.  3— OvaIv  Washing  Pan.    Baii.  of  Heavy  Wire.    Perforations  Below 
Rim.     Structure  oe  Wire  Grating  Also  Shown. 


Fig.  4 — .\spiRATioN    Bottle    With    GRAnu.\TED    Scale,   Water    Suction 
Pump,  and  Glass  Nozzle. 


pjf,   5— General  Arrangement  of  Autopsy  Room.    Trays  for  Organs  on 
Drain  Board.    Scales  Xot  Yet  Installed. 


Fig.  6 — Scales  for  Large  Organs. 


Fig.  7 — Scales  for  Small  Organs. 
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Fig.  8 — Seauixg  Iro\  for  Maki.xg  Cultures. 


Fig.  9 — Outfit  for  Collecting  Blood  for  Culture  Purposes. 


—  41—     • 

(c)  Trays  can  be  easily  cleaned  and  the  cardboard  burned. 

(d)  Prevention  of  dripping  of  blood  or  exudates  on  floor 
•or  tables. 

5.  Scales.  A  large  spring  balance  scale,  weighing  up  to  4 
lilos  and  graduated  to  5  grams,  suspended  above  the  examination 
table.  This  balance  possesses  a  clock  dial  and  detachable  pan 
(Fig.  6). 

A  smaller  gravity  balance  weighmg  up  to  50  grams  and 
graduated  in  one  gram  units  may  be  used  for  weighing  smaller 
objects  (Fig.  7). 

This  type  of  scale  obviates  using  weights,  is  handy  to  read, 
•and  can  be  easily  kept  clean. 

6.  Outfit  for  making  cultures  from  heart's  blood  or  other 
■caz%ty  Hwids.  Consists  of  a  searing  iron  made  of  a  metal  spatula 
about  I  X  i^  in.  riveted  to  the  end  of  an  ordinary  wire  handled 
stove-lid-Hfter  (Fig.  8).  At  the  mid  point  of  the  under  surface 
is  set  the  base  of  a  pyramidal  piece  of  metal  about  one-quarter 
inch  in  height.  This  is  heated  over  a  gas  or  alcohol  lamp  flame 
and  laid  on  the  heart  or  other  organ  surface,  thus  furnishing  a 
sterilized  area  with  a  central  punctured  opening. 

For  withdrawing  blood  or  fluid  there  is  used  a  previously 
sterilized  10  c.c.  pipette,  which  is  kept  protected  by  inserting 
lower  end  into  ordinary  test  tube  through  a  cotton  plug  and  plug- 
ging upper  end  with  small  bit  of  cotton.  This  whole  outfit  is 
carried  in  a  long  brass  tube  covered  with  a  cap  (Fig.  9). 

By  this  means  blood  or  other  fluids  may  be  obtained  under 
conditions  which  prevent  contamination,  even  when  the  post- 
mortem is  performed  in  a  private  home.  It  is  customary  either  to 
pour  agar  plates  directly  at  the  postmortem  or  else  to  place  the 
blood  in  a  test  tube  containing  10  c.c.  of  a  1%  sodium  citrate 
plus  >4%  sodium  chloride  solution,  which  prevents  clotting  and 
allows  bacteriological  and  other  examinations  to  be  conducted  at 
a  later  time. 


Museum  Technique 

A  NEW  MUSEUM  JAR  FOR  THE  PRESERVATION 
OF  EYE  SPECIMENS.* 

IIknry  xA.t.bert  and  Verplanck  Bennett,  Iowa  City,  Iowa. 

The  small  size  of  eye  specimens  and  the  care  that  needs  to 
be  exercised  in  mounting  such  with  the  idea  of  properly  exposing 
to  view  the  lesions  which  are  usually  of  small  size  and  of  delicate 
nature,  has  made  it  quite  necessary  that  special  jars  be  used  for 
the  mounting  of  eye  specimens. 

Several  types  of  such  special  jars  have  been  placed  on  the 
market.  The  one  most  commonly  used  consists  of  a  shallow  cylin- 
drical shaped  jar,  against  the  flat  bottom  of  which  the  cut  surface 
of  an  eye  cut  in  two  is  supposed  to  be  placed.  The  cover  of  the 
jar  is  supposed  to  be  sealed  on  with  glue  or  cement.  Of  several 
hundred  specimens  mounted  in  this  manner,  I  have  seen  but  few 
which  did  not  in  the  course  of  a  few  months  or  years  permit 
evaporation  to  take  place,  with  consequent  shrinkage  and  crack- 
ing of  the  mounting  medium,  and  in  the  course  of  time,  deteriora- 
tion of  the  specimen. 

There  is  another  jar,  the  sealing  of  which  is  accomplished 
by  means  of  a  perforated  rubber  stopper — the  perforated  open- 
ing of  which  is  sealed  with  some  substance  like  sealing  wax. 
The  results  with  these  jars  are  even  less  satisfactory  than  with 
the  one  just  described. 

In  both  of  these  types  of  jars  the  label  is  placed  on  the  out- 
side. The  frequent  handling  of  such  jars  tends  not  only  to  cause 
such  labels  to  be  soiled,  but  in  many  instances,  to  come  off. 

With  the  idea  of  so  sealing  jars  that  they  will  remain  sealed 
indefinitely  and  at  the  same  time  of  making  it  impossible  to  soil 
or  lose  the  labels,  we  have  designed  a  new  jar  or  rather  modified 
the  jar  commonly  used.^ 

*  Read  at  the  Meetinj^  of  the  American  Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  D.  C,  May  8th,  1916. 

'  Albert,  Henry,  A  New  Museum  Jar  for  the  Preservation  of  Eye 
Specimens.  Jour.  Amer.  Med.  Assoc,  Oct.,  1915.  Vol.  LXV,  pp.  1278 
and  1279. 
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I.  Owter  cover  of  transparent  glass  beneath  which  label  is  attached". 
2.  Space  between  two  covers  to  be  filled  with  marine  glue.  3-  Inner  cover 
of  white  opal  glass. 
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Description  of  Nezv  Jar. 

The  jar,  as  will  be  noted  from  the  accompanying-  illustration,. 
has  two  covers, — an  inner  one  which  rests  on  a  shelf  in  the  jar  and 
an  outer  one  w^hich  is  for  the  purpose  of  sealing-  the  jar.  The 
inner  of  the  two  covers  is  made  of  white  opal  glass  to  furnish 
the  proper  background  for  the  specimen.  The  outer  cover  is 
made  of  transparent  glass  beneath  which  the  label  is  placed— thus 
insuring  pemianency  of  the  label.  Between  the  two  covers  is  a 
space  which  is  filled  with  the  proper  kind  of  sealing  material. 

Because  of  the  space  between  the  two  covers  this  jar  is 
slightly  deeper  than  the  jar  in  common  use.  Otherwise  the  dimen- 
sions are  about  the  same. 

Method  of  Mounting  Eye  Specimens  in  New  Jar. 
(Given  in  detail.) 

1.  Wash  specimen  as  soon  as  possible,  in  ordinary  tap  water 
to  remove  blood. 

2.  Place  in  a  4%  solution  of  formaldehyde  (one  part  for- 
malin to  ten  parts  of  water)  for  three  days  or  longer,  using  pre- 
ferably not  less  than  two  ounces  of  the  fluid. 

3.  Cut  eye  in  two  with  a  sharp  knife.  This  can  be  best 
accomplished  by  wrapping  the  eye  in  a  piece  of  waxed  paper  and 
making  the  specimen  rigid  by  freezing  with  ice  (or  better,  ice 
and  salt)  after  which  the  waxed  paper  is  removed  and  the  eye 
cut  in  two  with  a  sharp  long-bladed  knife.  It  requires  from  two 
to  three  hours  to  freeze  the  eye  properly. 

4.  Place  the  cut  specimens  in  ordinary  tap  water  to  thaw. 

5.  Place  specimens  in  30%  solution  of  glycerin  (in  water) 
for  one  day. 

6.  Change  to  50%  glycerin  ( in  water) — one  day. 

7.  Drain  off  excess  of  glycerin  solution  and  place  specimen 
(one-half  eye)  with  convex  surface  downward  in  eye-jar. 

8.  Pour  in  glycerin-gelatin  (previously  prepared  and  again 
liquefied  by  gentle  heating  in  a  double  boiler)  filling  the  jar  up 
to  the  level  of  the  shelf  on' which  the  inner  cover  is  to  be  later 
placed.     The  glycerin-gelatin  is  prepared  as  follows : — 

(a)  Place  one  ounce  best  clearest  gelatin  (Gold  Label)  in 
eight  ounces  of  hot  distilled  water. 

(b)  ^^'hen  dissolved,  add  the  beaten  whites  and  shells  of 
two  eggs,  place  on  water  bath  and  heat  gently  with  constant 
stirring  until  the  coagulated  albumin  rises  to  the  surface — leaving 
a  clear  liquid.   Filter,  while  hot,  through  filter  paper  (preferably) 
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or  absorbent  cotton.  (A  preliminary  passage  through  cheese 
clotli  will  remove  the  larger  particles  and  facilitate  filtration 
through  the  paper). 

(c)  Add  to  the  filtered  gelatin,  an  equal  amount  of  pure 
clear  glycerin  and  five  drops  of  carbolic  acid. 

9.  Turn  eye  specimen  over  by  means  of  forceps — being 
careful  that  no  bubbles  of  air  are  caught  beneath  the  specimen. 

10.  Add  20  drops  of  formalin  (40%  formaldehyde  sol.)  to 
the  gelatin  after  it  has  cooled  somewhat,  but  while  it  is  still  liquid. 
Mix.    This  will  prevent  the  reliquefaction  of  the  gelatin. 

11.  Allow  gelatin  to  "set" — being  careful  that  the  specimen 
properly  retains  its  position  in  contact  with  the  flat  surface  of  the 
jar.  Solidification  may  be  facilitated  by  placing  specimen  in  ice 
water.    Remove  bubbles  from  surface  while  gelatin  is  solidifying. 

12.  Fill  jar  with  liquefied  glycerin-gelatin  and  add  five  drops 
of  formalin  (40%  sol.  of  formaldehyde).  After  the  bubbles  have 
come  to  the  surface,  but  while  the  gelatin  is  still  liquid,  slide  the 
inner  cover  (of  white  opal  glass)  in  place  on  shelf  of  jar — being 
careful  that  no  air  is  introduced  beneath  cover. 

13.  Let  stand  for  48  hours  to  permit  gelatin  to  become  fixed 
by  the  formalin. 

14.  Prepare  label  as  follows  : — • 

(a)  Cut  a  circular  piece  of  thick  white  smooth  paper  of  size 
of  inner  cover. 

(b)  Write  name  of  specimen,  etc.,  with  black  India  water- 
proof ink.     Dry  thoroughly. 

(c)  Fasten  label  on  either  side  of  outer  cover  (of  clear 
glass)  by  means  of  mucilage.  The  labeled  side  of  the  paper 
should,  of  course,  be  toward  the  glass. 

15.  Remove  all  gelatin  from  jar  above  the  inner  cover, 
wipe  the  glass  clear  with  a  damp  cloth. 

16.  Place  specimen  in  ice  water — being  careful  that  the 
water  does  not  extend  beyond  the  level  of  inner  cover. 

17.  Pour  dish  level  full  of  marine  glue  (special),  heated 
just  enough  to  permit  it  to  flow.  (The  marine  glue  should  be 
heated  in  an  iron  ladle  and  kept  well  stirred). 

18.  Heat  edge  of  dish  and  border  of  outer  cover  on  labeled 
side  carefully  by  means  of  a  liunsen  burner,  and  apply  cover  to 
jar  while  hot.  Press  cover  down  firmly — squeezing  out  excess  of 
marine  glue. 

19.  Trim  oflf  excess  of  marine  glue  and  smooth  ofif  with 
xylol 
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For  the  preservation  of  natural  color,  either  the  Kaiserling 
or  the  Delepnie  method  may  be  applied  in  preparing"  the  specimens 
and  the  final  mounting  medium. 

The  distinct  advantages  of  the  jar  here  described,  over  the 
jars  now  on  the  market,  are  that  it  insures : — 

(i)  permanency  of  the  preparation;  (2)  neatness  and  per- 
manency of  the  label. 

The  jar  here  described  is  manufactured  by  F.  A.  Hardy  &  Co  Chi- 
cago, 111.,  U.  S.  A. 

The  marine  glue  used  by  us  was  obtained  from  Binney  and  Smith, 
81-83  Fulton  Street,  New  York,  under  the  name  of  Hay's  Light  Marine 
Glue.  It  is  also  supplied  by  the  maker  of  the  jar. 


A  METHOD  FOR  OBTAINING  SATISFACTORY  SEC- 
TIONS OF  TEETH  WITH  THE  SOFT 
TISSUES  IN  SITU.* 

Arthur  T.  Henrici, 
University  of  Alinnesota,  Minneapolis. 

In  preparing  sections  of  teeth,  two  processes  are  in  use.  The 
macerated  and  dried  tooth  may  be  ground  on  wheels  or  between 
hones  until  of  the  required  thinness,  to  demonstrate  the  hard 
parts ;  or  the  tooth  and  surrounding  tissues  may  be  decalcified, 
imbedded  in  celloidin,  and  sections  cut  to  show  the  structure  of 
the  soft  parts.  The  latter  method  is  very  unsatisfactory,  for  the 
dentin  and  enamel  are  so  dense  that  either  a  very  strong  decalci- 
fying agent  must  be  used  or  its  action  must  be  unduly  prolonged. 
In  either  case  the  result  is  the  same.  The  cells  become  swollen 
and  indistinct  in  outline,  and  lose  their  staining  qualities  to  such 
an  extent  that  fine  details  are  completely  lost.  Moreover,  the 
matrix  left  after  decalcification  is  so  dense  and  becomes  so  hard 
in  the  process  of  dehydration  that  sections  of  desirable  thinness 
cannot  be  cut. 

The  method  about  to  be  described  is  based  upon  a  principle 
developed  by  G.  von  Koch  in  1878.^  Tissues  containing  both  hard 
and  soft  parts  may  be  imbedded  in  gums  of  various  kinds,  and  the 
different  tissues  may  be  thus  rendered  sufficiently  nearly  of  the 

*  Read  at  the  Meeting  of  the  American  Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  May  8,  1916. 
^  G.  von  Koch,  Zool.  Anz.,  1878,  i,  36,_ 
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same  consistency  to  allow  the  entire  mass  to  be  ground  in  the 
same  manner  as  macerated  tooth  or  bone. 

This  method  has  the  advantages  of  preserving  both  hard  and 
soft  parts  in  their  normal  relationship  and  structure  and  of  pre- 
serving the  integrity  and  staining  qualities  of  the  cells.  On  the 
other  hand,  the  process  is  slow,  tedious,  and  uncertain,  and  but 
one  section  can  be  obtained  from  a  block.  The  thinness  of  the 
section  depends  largely  on  the  skill  and  care  of  the  operator. 

The  process  was  robbed  of  its  tediousness  and  of  much  of  its 
uncertainty  by  G.  V.  Black-  who  invented  an  instrument  for  carry- 
ing on  the  grinding  automatically.  The  instrument  has  as  its 
base  a  watchmaker's  lathe  bed.  Attached  to  the  lathe  head  is  a 
grinding  stone  surrounded  by  a  spatter  guard  and  supplied  with 
a  stream  of  ice  water.  The  blocks  of  tissue  to  be  ground  are 
clamped  to  brass  discs  by  means  of  a  spider  and  dogs  and  then 
surrounded  by  thick  balsam  which  is  hardened  in  a  parafifin  oven. 
When  sufficiently  hardened  the  brass  discs  are  screwed  on  to  the 
end  of  a  rotating  shaft  in  the  object  carrier  (which  occupies  the 
position  of  the  tool  rest  in  the  original  lathe)  and  the  imbedded 
tissue  is  forced  against  the  surface  of  the  grinding  wheel  by  means 
of  a  spiral  spring.  A  complicated  mechanism  stops  the  driving 
motor  when  the  section  is  thin  enough. 

We  have  modified  the  method  of  Black  by  using  gum  damar 
dissolved  in  benzol  in  place  of  balsam  dissolved  in  xylol.  This 
allows  the  blocks  to  be  imbedded  more  rapidly,  as  the  mass 
hardens  much  more  quickly ;  moreover,  the  imbedding  mass  is 
more  uniform  in  consistency,  and  its  hardness  is  more  readily 
controlled.  The  gum  damar  ofifers  another  advantage  over  balsam 
in  that  it  does  not  tend  to  adhere  to  the  wheel  to  the  same  extent 
as  balsam,  and  tap  water  can  therefore  be  used  in  place  of  ice 
water  to  keep  it  hard. 

We  have  also  modified  greatly  the  apparatus  of  Black.  Kor 
the  mechanical  improvements  I  am  indebted  to  Mr.  Kelsey,  an 
instrument  maker  of  Minneapolis.  We  have  retained  the  same 
brass  discs  and  imbedding  apparatus.  On  the  lathe  head  we  use 
three  grades  of  stones,  a  coarse  and  medium  grade  of  carbo- 
rundum or  emery,  and  a  fine  Arkansas  stone  for  the  final  polish- 
ing. Provision  is  further  made  for  a  wide  latitude  in  the  speed 
of  grinding  by  means  of  a  number  of  pulleys  of  varying  sizes, 
and  by  using  adjustable  weights  to  obtain  the  proper  degree  of 
tension  against  the  stone,  instead  of  a  spiral  spring.     In  this  way 

'  Dr.  G.  V.  Black.  Special  Dental  Pathology,  Chicago,  1915. 
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Fig.  I.    Apparatus  for  grinding  sections  of  teeth  and  jaw  with  the 

SOFT  tissues   in   situ.      GENERAL  VIEW. 


Fig.  2.    Closer  View  of  the  Same. 

A,  pipe  supplying  the  stone  with  flowing  water.  B.  grinding  stone  and 
spatter  guard.  C,  brass  disc  to  w^hich  the  tissue  is  cemented.  D,  the  fixed 
arm,  with  micrometer  screw.  E,  the  adjustable  arm  on  the  object  carrier. 
F,  weights  to  provide  tension. 


—  47  — 

"we  can  vary  the  speed  of  grinding-  from  %  inch  in  15  minutes 
in  the  first  rough  grinding  to  about  .001  inch  a  day  in  the  final 
poHshing. 

The  automatic  stop  is  also  simpler.  It  consists  of  a  fixed 
arm  projecting-  from  the  lathe  bed  and  provided  with  a  microm- 
eter screw  reading  in  thousandths  of  an  inch,  and  an  adjustable 
arm  projecting  from  the  object  carrier.  The  latter  rides  on  ball 
bearings  and  is  moved  towards  the  lathe  head  by  the  weights 
through  a  cog  and  toothed  rail.  When  the  section  has  been 
ground  to  the  thickness  indicated  on  the  micrometer,  the  adjust- 
able arm  strikes  the  fixed  arm  and  prevents  the  object  carrier  from 
moving  any  further  towards  the  wheel ;  the  machine  then  runs 
idle  and  no  further  grinding  occurs. 

In  practice,  slices  of  jaw  with  the  tooth  in  situ  are  imbedded 
in  the  manner  described  and  ground  rapidly  until  the  tissue  de- 
sired in  the  section  is  exposed,  then  polished  on  the  fine  stone. 
The  block  is  then  dissolved  oft  in  benzol,  reversed  on  the  disc 
and  re-imbedded.  It  is  then  ground  rapidly  until  a  few  thou- 
sandths of  an  inch  thick,  when  a  medium  grade  stone  is  used, 
the  micrometer  set  at  .001  of  an  inch  and  the  grinding  con- 
tinued until  the  section  is  of  that  thickness.  It  might  be  desirable 
to  obtain  a  larger  micrometer  reading  in  microns,  but  it  would 
seem  that  .001  of  an  inch  is  the  limit  of  safety  for  automatic 
grinding;  for  when  the  sections  get  much  thinner  than  this  they 
have  a  tendency  to  chip  at  the  edges  or  tear  loose  from  the  disc; 
m-oreover,  there  is  always  present  between  the  section  and  the 
disc  a  film  of  gum  damar  of  unknown  thickness.  So,  after  the 
section  is  ground  fairly  thin,  we  grind  very  slowly  on  the  finest 
stone  and  watch  it  closely.  One  learns  to  estimate  the  thickness 
of  the  section  by  its  translucency.  In  this  way  we  obtain  sections 
10  to  15  microns  in  thickness,  and  have  in  several  instances  ob- 
tained still  thinner  sections. 

After  grinding,  the  sections  are  dissolved  off  in  benzol,  run 
through  the  alcohols  to  water,  and  then  treated  in  the  same  way  as 
a  frozen  section.  Histological  details  in  the  enamel,  dentin,  peri- 
dental membrane,  bone,  and  gums  are  retained  well.  The  pulp 
shrinks  badlv  and  is  usuallv  torn  loose  in  grinding. 
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MOUNTING  SPECIMENS  UNDER  PETRI  DISHES 
AND  CLOCK  GLASS.* 

E.  L.  JUDAH, 

McGill   University,  Montreal. 

Since  obtaining  a  suitable  cement  for  the  sealing  of  square 
museum  jars,  the  mounting  of  thin  sections  of  pathological  and 
anatomical  specimens  under  Petri  dishes  and  clock  glass,  has 
been  made  both  easy  and  cheap. 

Several  years  ago  these  mounts  attracted  a  great  deal  of 
attention,  being  put  on  the  market  as  paper  weights,  etc.,  but  were 
gradually  adopted  for  the  exhibition  and  display  of  museum  spec- 
imens. The  method,  however,  being  patented,  was  expensive  and 
beyond  the  reach  of  the  average  museum,  besides  it  was  neces- 
sary to  send  the  material  for  mounting  to  the  manufacturer. 

In  1906  Dr.  Hutchinson,  of  the  Royal  Victoria  Hospital, 
Montreal,  read  a  paper  before  the  British  Medical  Association  at 
Toronto  on  this  method ;  unfortunately  he  did  not  have  a  suitable 
cement  and  the  process  was  slow  and  laborious. 

METHOD. 

The  tluid  used  for  mounting  should  be  brought  to  a  boil  in 
the  same  dish  that  is  to  be  used  for  mounting  and  allowed  to 
stand  over  night  or  until  cool,  to  get  rid  of  as  much  air  as  pos- 
sible. The  dish  should  be  deep  enough  to  come  well  up  over  the 
mount  to  allow  of  both  easy  manipulation  of  Petri  dish  and  spec- 
imen. Get  a  Petri  dish  of  suitable  size  to  hold  the  specimen  so 
that  when  the  sheet  of  glass  which  is  to  form  the  cover  of  the 
mount  is  in  jiosition  it  will  not  quite  touch  it. 

Great  care  must  be  taken  that  the  Petri  dish  or  clock  glass 
fits  perfectly  on  the  base  and  does  not  rock. 

In  placing  the  Petri  dish  in  the  mounting  fluid  do  so  without 
causing  any  air  bubbles.  When  the  dish  and  fluid  are  ready  wash 
the  specimen  in  several  changes  of  the  same  fluid  that  you  are 
mounting  in,  to  get  rid  of  any  loose  particles  of  dirt. 

In  the  last  change  of  fluid  work  out  all  air  and  remove  quick- 
ly to  the  Petri  dish,  face  downwards,  again  eliminating  air  bubbles. 

*  Presented  at  the   Meeting  of   the  American   Section,   International 
Association  of  Medical  Museums,  Washington,  D.  C,  May  8th,  1916. 
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A  small  piece  of  looking-glass  in  the  bottom  of  the  mounting 
dish  is  very  convenient,  as  by  tipping  the  Petri  dish  over  and  on 
its  side  slightly,  any  bubbles  under  the  specimen  may  be  seen. 

The  specimen  now  being  in  position  put  on  the  base  or  cover 
and  remove  from  the  mounting-dish  holding  it  firmly  so  that  it 
cannot  slip  and  admit  air  while  turning  the  mount  right  side  up. 

Over  the  junction  of  Petri  dish  and  cover  pour  hot  cement^ 
to  the  thickness  of  about  one-quarter  of  an  inch,  and  allow  the 
mount  to  stand  on  a  flat  surface  for  a  few  days,  or  until  the  ce- 
ment is  perfectly  adherent  to  both  Petri  dish  and  cover.  If  after 
several  days  it  is  desired  to  finish  the  mount,  remove  any  bubbles 
of  fluid  between  the  cover  and  cement  with  a  very  hot  knife, 
working  the  knife  to  the  outer  edge  of  the  base.  This  must  be 
carefully  done  and  the  knife  kept  hot  enough  so  that  the  cement 
will  be  kept  liquid  and  not  be  drawn  away  from  the  Petri  dish. 
All  the  fluid  must  be  removed  from  under  the  Petri  dish  in 
this  way. 

The  best  results  are  obtained,  however,  by  allowing  the  mount 
to  stand  for  several  weeks  when  most  of  the  excess  fluid  will 
work  out  by  itself.  I  usually  mount  several  dozen  specimens  at 
n  time  and  let  them  stand  until  they  are  ready  to  finish.  If  any 
air  bubbles  should  happen  to  get  under  the  edge  of  the  Petri  dish 
they  will  have  to  be  worked  into  the  mount  in  the  same  wav  that 
fluid  is  removed,  only  the  knife  should  be  worked  inwards  in- 
stead of  outwards. 

Even  with  the  greatest  care  air  is  often  retained  in  the 
specimen  itself,  and  only  detected  after  the  mount  has  stood  for 
several  days.  Should  the  bubbles  be  very  small  they  will  quite 
frequently  be  absorbed  by  themselves,  if  not,  shake  the  mount 
until  they  are  all  in  one  large  bubble  and  resubmerge  in  mounting 
fluid,  which  must  be  heated  as  hot  as  you  can  comfortably  stand 
_\our  hand  in.  When  the  cement  has  become  pliable  enough  so 
that  it  is  possible  to  move  the  Petri  dish  with  the  fingers,  insert 
the  point  of  a  sharp  knife  between  the  dish  and  base  gently  forc- 
ing them  apart  and  allowing  a  little  fluid  to  enter  the  mount  which 
must  be  then  tilted  on  its  side  to  bring  the  air  bubble  to  the  open- 
ing where  it  will  escape  when  you  remove  the  point  of  the  knife, 
i;nd  press  the  Petri  dish  up  on  to  the  base  expelling  all  superfluous 
fluid.  Close  the  hole  by  pressing  the  soft  cement  together  with 
the  fingers. 

^  See  Muir  and  Judah, — Sealing  of  Museum  Jars.     Bulletin  No.  V,  In- 
ternational Association  of  Medical  Museums,  page  87. 
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Air  bubbles  may  have  to  be  removed  several  times  depending 
on  the  specimen ;  sections  of  lung,  etc.,  give  the  most  trouble. 

\Mien  sure  that  there  are  no  more  bubbles  in  the  mount  and 
that  all  fluid  has  been  removed  from  between  the  cement  base  and 
the  Petri  dish,  coat  the  cement  over  to  the  thickness  of  about  one- 
eightii  of  an  inch  with  refined  asphalt  being  careful  that  it  does 
not  burn.  1  usually  melt  it  in  a  tea-spoon  over  a  Bunsen  burner. 
When  the  asphalt  has  been  all  applied,  reheat  the  whole  with  a 
very  hot  knife  or  apply  a  bezel  ring  which  must  be  heated  red 
hot,  and  pressed  down  into  the  cement  -so  that  the  lower  edge  will 
rest  upon  the  base.  Clean  with  gasolin  and  polish  with  Bon 
Ami  soap. 

The  Petri  dishes  used  are  manufactured  specially  from  2  to 
3  mm.  thick,  as  the  ordinary  ones  sometimes  break  with  the  ex- 
pansion and  contraction  of  the  fluid.  The  bezel  rings  which  are 
used  to  give  a  finished  appearance  to  the  cement  can  be  made  out 
of  any  metal  that  will  stand  being  heated  red  hot.  They  are  not, 
however,  absolutely  necessary,  as  you  can  use  a  sheet  of  card- 
board with  a  hole  cut  in  the  centre  and  passe  part  out  the  edges. 
Dr.  Higgins,  of  the  Experimental  Farm,  Ottawa,  has  a  very  con- 
venient cardboard  case  into  which  he  slips  the  mount.  If  a  bezel 
ring  is  to  be  used  the  base  or  cover  should  be  made  out  of  plate 
glass  with  the  edges  bevelled. 

Clock  glasses  are  inferior  to  Petri  dishes  for  this  method 
because  they  magnify  and  distort  the  specimen. 

The  following  list  of  sizes  has  been  found  to  answer  all  re- 
quirements. While  36  in  number  they  require  only  ten  dififerent 
sized  bezel  rings  and  plate  glass  bases,  a  desired  advantage  when 
liaving  glassware  made  to  order. 

SIZES — (Outside  Measurement.) 


SIZE    NO. 

WIDTH 

HEIGHT 

I 

18 

cm. 

X 

3 

cm. 

2 

18 

cm. 

X 

2 

cm. 

3 

18 

cm. 

X 

I 

cm. 

4 

16 

cm. 

X 

3 

cm. 

5 

16 

cm. 

X 

2 

cm. 

6 

16 

cm. 

X 

i-S 

cm. 

7 

14 

cm. 

X 

3 

cm. 

8 

14 

cm. 

X 

2.5 

cm. 

9 

14 

cm. 

X 

2 

cm. 

10 

14 

cm. 

X 

1-5 

cm. 

II 

12 

cm. 

X 

3 

cm 

12 

12 

cm. 

X 

2.5 

cm 

12  cm. 

X 

2 

cm. 

12  cm. 

X 

I 

cm. 

10  cm. 

X 

2.5 

cm. 

lo  cm. 

X 

2 

cm. 

lo  cm. 

X 

1-5 

cm. 

10  cm. 

X 

I 

cm. 

8  cm. 

X 

2.5 

cm. 

8  cm. 

X 

2 

cm. 

8  cm. 

X 

1-5 

cm. 

8  cm. 

X 

I 

cm. 

6  cm. 

X 

2.5 

cm. 

6  cm. 

X 

2 

cm. 

6  cm. 

X 

1-5 

cm. 

6  cm. 

X 

I 

cm. 

4  cm. 

X 

2.5 

cm. 

4  cm. 

X 

2 

cm. 

4  cm. 

X 

.    1-5 

cm. 

4  cm. 

X 

I 

cm. 

3  cm. 

X 

2 

cm. 

3  cm. 

X 

1-5 

cm. 

3  cm. 

X 

I 

cm. 

2  cm. 

X 

2 

cm. 

2  cm. 

X 

1.5 

cm. 

2  cm. 

X 

I 

cm. 

13 
14 
15- 
i6 

17 
i8 

19 

20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 


A  MOUNTING  FLUID  FOR  GROSS  SPECIMENS  IN 
THEIR  NATURAL  COLORS.* 

OsKAR  Klotz  and  Wm.  H.  CoBURisr,  Pittsburgh,  Pa. 
{From  the  Pathological  Laboratories,  University  of  Pittsburgh.) 

Two  years  ago  we  reported  before  this  Association  a  method 
for  fixation  and  preservation  of  colors  in  gross  specimens.  At 
that  time  our  attention  was  concentrated  upon  the  problem  of 
devising  a  simple  means  for  retaining  the  natural  colors  in  tissues. 
We  have,  we  believe,  succeeded  in  this  by  using  a  modification 
of  what  is  known  as  the  Jores'  method.  The  technic  of  the  pro- 
cedure was  published  in  the  Bulletin  of  this  Association  in  19 15. 
The  method  then  described  had  the  advantage  of  being  cheap,  of 
ease  of  application  and  of  giving  brilliant  color  results  in  vascular 

*  Read  at  the  Meeting  of  the  American   Section,   International  Asso- 
ciation of  Medical  ]\Iuseums,  Washington,  May  8th,  1916. 
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tissues.  With  this  fluid  for  fixation,  there  was  little  danger  in 
overdoing  the  first  stage  of  preserving  colors  in  gross  specimens, 
as  is  so  often  the  fault  of  the  Kaiserling  method.  Furthermore, 
we  had  the  advantage  of  never  losing  sight  of  the  color  effects 
which  were  originally  in  the  tissue  and  which  it  was  desired  to 
preserve.  As  you  all  know,  with  the  Kaiserling  method,  the  color 
often  changes  during  the  initial  process  and  the  original  color 
effect  must  be  returned  by  means  of  alcohol  oxidation. 

At  the  time  of  our  last  report  we  made  use  of  a  slightly  modi- 
fied Frost's  fluid  for  permanently  preserving  the  specimens.  We 
i:sed  the  same  ingredients  save  the  omission  of  sodium  fluoride 
in  the  solution.  Since  this  time  we  have  studied  the  problem  of 
the  permanent  preservation  of  tissues  somewhat  more  closely. 
We  still  find  that  our  primary  fixation  fluid  meets  the  desires  in 
every  respect.  We  have  adhered  to  the  same  formula  as  pre- 
viously given.  The  general  principle  respecting  any  fluid,  used 
as  a  fixative,  applies  to  this  solution  and  that  is,  that  the  tissue 
should,  if  possible,  be  cut  into  slabs  not  over  3  cm.  in  thickness. 
The  slabs  may  be  of  any  size  in  surface  area  as  long  as  the  con- 
tainers used  for  their  preparation  are  sufficiently  large  to  permit 
hardening  without  folding.  Organs  of  greater  thickness  may, 
nevertheless,  be  preserved  but  require  a  longer  period  in  the  fix- 
ing  fluid. 

We  have  found  several  short-comings  with  Frost's  fluid 
which  have  led  us  to  abandon  it.  It  not  uncommonly  occurs  that 
specimens  accumulate  in  the  museum  preparation  room  more  rap- 
idlv  than  they  can  properly  be  taken  care  of  and  mounted.  Form- 
erly while  using  the  Kaiserling  method  we  carried  the  specimens 
through  the  first  two  stages  to  solution  number  three  where  a 
number  of  specimens  would  occasionally  be  allowed  to  remain 
until  an  opportunity  was  had  to  mount  in  the  final  museum  jars. 

This  we  have  also  done  when  using  Frost's  solution.  When, 
however,  we  returned  to  our  specimens  for  demonstration,  these 
materials  were  found  extremely  disagreeable  to  handle  because 
of  the  stickiness  of  the  concentrated  sugar  solution.  The  sur- 
roundings of  the  individual  employed  in  mounting  specimens  in 
Frost's  solution  were  always  in  a  disagreeable  state.  The  occa- 
sional leaking  jar  on  the  museum  shelf,  which  under  ordinary 
circumstances  is  a  great  annoyance,  is  doubly  so  when  the  leaking 
fluid  contains  so  much  sugar.  Lastly  the  sugar  solution  has  an 
undesirable  effect  upon  the  preserved  tissues  not  unlike  that  which 
occurs  with  glycerin  in  Kaiserling  number  three.  The  tissues 
have  a  water-logged  appearance  and  the  colors  gradually  lose  their 
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intensity.  Another  difficulty  with  the  Frost's  solution  was  the 
occasional  moulding  and  fermentation  of  the  fluid.  This  is  ex- 
tremely annoying-  when  it  occurs  in  specimens  that  have  been 
mounted  and  sealed. 

We  have  found  that  a  preserving  fluid  containing  the  same 
ingredients  as  the  fluid  of  fi"xation  may  be  used  for  the  final  pres- 
ervation of  the  specimens.  This  fluid  is  made  up  according  to 
the  following  formula : 

Carlsbad    salts    2.5 

Choral  hydrate   1 .0 

Formalin    0.5 

Water    100 

The  Carlsbad  salts  made  up  according  to  the  National  Form- 
ulary has  been  found  very  satisfactory.  The  method  has  been 
efficient  in  our  hands,  although  the  oldest  mounts  are  now  only 
iibout  a  year  and  a  half  old.  Still  in  this  time  we  have  found  far 
fewer  failures  than  we  have  previously  had  with  either  the  Kais- 
erling  or  the  Frost's  preservative  fluid.  The  colors  maintain  their 
intensity  and  if  properly  fixed  will  not  leak.  The  presence  of  the 
small  amount  of  formalin  has  not  shown  any  harmful  effect  upon 
the  color  of  the  tissue.  The  presence  of  the  chloral  hydrate 
appears  to  neutralize  the  reducing  action  of  the  formalin.  There 
has  been  an  absence  of  fermentation  throughout.  Finally  the 
cost  of  materials  is  very  much  less  than  any  of  the  other  preserva- 
tive fluids  that  we  have  tried.  It  is  to  be  remembered  that  the 
successful  preservation  of  gross  specimens  lies  to  a  great  extent 
in  the  proper  fixation  of  the  tissues  prior  to  the  final  placing  in 
the  preserving  fluid.  Tissues  which  continue  to  leak  color  must 
be  further  fixed  before  placing  them  in  the  final  containers  and 
sealed. 

On  several  occasions  we  have  had  necessity  of  returning  to 
cur  preserved  materials  for  obtaining  tissues  for  microscopic 
section.  We  have  been  struck  with  the  fact  that  the  staining 
results  have  been  unusually  good.  In  fact,  the  sections  obtained 
are  better  than  plain  formalin  fixed  tissues.  This  bears  out  the 
finding  in  other  laboratories  that  formalin  fixation  is  best  done 
with  a  fluid  containing  various  salts.  Five  per  cent  formalin  in 
Ringer's  solution  gives  much  better  results  than  the  plain  formalin 
dilution. 
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THE  ROLK  OF  ORGANIC  ACIDS  IN  THE  PRESERVA- 
TION OF  SPECIMENS.* 

H.  E.  Robertson,  MinneapoIvIS,  Minnesota.    ■ 

(Department  of  Pathology,  Bacteriology,  and  Public  Health, 
University  of  Minnesota.) 

Like  other  laboratories  we  have  been  troubled  with  lique- 
faction of  our  gelatin  mounts  and  fading  of  some  of  our  other 
specimens  mounted  and  preserved  in  fluid  media. 

Testing  the  acidity  of  the  various  media  showed  that  not  only 
was  our  formalin  and  glycerin  acid  before  use,  but  that  the  acidity 
steadily  increased  when  specimens  were  placed  either  in  straight 
10%  formalin  or  finally  in  Kaiserling  III  solution.  For  example, 
pure  formalin  and  glycerin  showed  acidity  values  (with  phen- 
olphthalein  as  indicator)  ranging  from  0.3  to  0.5  per  cent,  while 
a  solution  of  10%  formalin  which  had  been  used  to  preserve  a 
kidney  for  17  years  was  10.2%  acid  and  a  Kaiserling  III  solution 
similarly  employed  for  14  years  had  an  acidity  of  5.1%. 

Investigations  in  regard  to  the  character  of  this  acidity 
showed  the  presence  of  formic  acid.  Other  organic  acids  re- 
sulting from  the  decomposition  of  tissues  are  also  undoubtedly 
present. 

The  problem  is,  then,  to  provide  some  neutralizing  substance 
which  will  not  injure  the  specimen,  or  cause  a  precipitate,  and 
which  will  also  perhaps  have  some  buffer  value  in  maintaining  the 
solution  neutral.  Experiments  are  now  being  conducted  with  this 
end  in  view.     Suggestions  would  be  gratefully  received. 


A  NEW  METHOD  OF  PREPARING  MUSEUM 

SPECIMENS.* 

Henry  K.  Craig,  M.D.,  Washington,  D.  C. 

(From  the  Pathological  Museum,  George  Washington  University 
Department  of  Medicine  and  Hospital.) 

In  presenting  this  preliminary  note,  a  new  method  of  pre- 
paring specimens,  old  as  well  as  new,  is  substituted  for  the  well- 

*  Read  at  the  Meeting  of  the  American  Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  D.C.,  May  8th,  1916. 

*  Presented  with  series  of  illustrative  specimens  at  the  Meeting  of  the 
American  Section,  International  Association  of  Medical  Museums,  Wasli- 
ington,  D.  C,  May  8th,  1916. 
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known  alcohol  procedure  of  Kaiserling — a  method  which  not  only 
avoids  the  pecuniary  disadvantages  attending  the  use  of  alcohol, 
but  which,  from  the  point  of  view  of  color,  also  results  in  ad- 
vantages. After  considerable  experimentation  in  an  endeavor  to 
find  a  satisfactory  substitute  for  alcohol,  the  use  of  a  saturated 
solution  of  sodium  chlorid  gave  such  striking  results,  not  only  in 
the  extraction  of  the  formaldehyd  content  from  the  freshly  pre- 
pared specimen,  but  also  in  the  restoration  of  color  to  old  Kaiser- 
ling specimens,  that  the  solution  in  question  became  an  important 
part  of  the  new  system.  Old  tuberculous  viscera  which  had  lost 
so  much  of  their  color  as  to  render  the  tubercles  in  the  intestinal 
walls  practically  invisible  were  restored  to  their  natural  colors  by 
an  immersion,  for  a  period  of  six  days,  in  the  saturated  salt  solu- 
tion. An  old  and  discolored  lung  (pleurisy),  a  kidney  ii  years 
old,  together  with  a  miscellaneous  collection  of  old  Kaiserling 
specimens,  were  similarly  treated  with  striking  results. 

While  the  use  of  the  sodium  chlorid  solution  proved  of  dis- 
tinct advantage  in  the  process  of  clearing  the  specimens  and  de- 
veloping the  gross  colors,  a  study  of  the  results  revealed  the  pos- 
sibility of  a  further  evolution  of  color  production  by  restoring 
the  finer  tints  which  had  been  lost  in  the  gradual  process  of 
deterioration.  Experimental  procedures  proved  that  a  solution  of 
potassium  acetate  and  nitrate  would  produce,  in  conjunction  with 
the  saturated  salt  solution,  the  desired  end-restoration  of  the  finer 
tints.  With  new  as  well  as  with  old  specimens,  the  tests  proved 
that  in  the  preparation  of  museum  specimens,  the  use  of  alcohol 
could  be  avoided.  After  a  number  of  experiments,  it  was  con- 
clusively demonstrated  that  the  formaldehyd  extraction  and  sub- 
sequent color  development  were  far  more  satisfactory  when  the 
procedures  in  question  were  effected  by  means  of  the  saturated 
salt  and  nitro-acetate  solutions  than  by  the  more  expensive  method 
of  using  one  or  more  alcohols. 

The  system  employed  in  the  preparation  of  specimens  for  the 
Pathological  Museum  of  the  George  Washington  University  De- 
partment of  Medicine  involves  the  use  of  the  following  solutions : 

SOLUTION  I. 

Liquor  formaldehydi  200  c.c. 

Potassium  nitrate  15  gm. 

Potassium   acetate    30  gm. 

Water  1,000  c.c. 
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SOLUTION  2. 

Saturated  solution  of  sodium  chloride  .  q.s. 

SOLUTION  3. 

Potassium  acetate 60  gm. 

Potassium   nitrate    30  gm. 

Water  i  ,000  c.c. 

SOLUTION  4. 

Potassium   acetate    100  gm. 

Glycerin,  C.   P 250  c.c. 

Water  1,000  c.c. 

Liquor    formaldehydi    5  to  10  c.c. 

Depending  on  its  size,  the  carefully  washed  fresh  specimen 
is  allowed  to  remain  in  Solution  i  for  a  period  of  from  one  to 
live  days.  With  allowance  for  the  extent  of  the  pathologic 
changes  as  well  as  for  the  size  of  the  specimen,  formaldehyd 
extraction  and  gross  color  development  are  usually  completed  by 
Solution  2  in  from  one  to  three  days.  In  Solution  3  (nitro-acetate 
solution)  the  time  required  for  the  complete  development  of  the 
colors  in  the  fresh  specimen  is  from  two  to  seven  days,  old  speci- 
mens requiring,  of  course,  a  longer  period  of  immersion.  The 
specimen  is  then  placed  in  the  glycerin  preservative  fluid  to  which 
liquor  formaldehydi  is  added  to  prevent  the  growth  of  moulds.  In 
the  preparation  of  solid  viscera  (kidney,  liver,  spleen,  etc.),  the 
color  development  of  the  deeper  parts  is  of  paramount  importance. 
The  best  results  will  be  obtained  by  placing  the  specimen  directly 
in  Solution  i  for  a  period  of  several  days,  at  the  end  of  which 
time  it  should  be  sectioned  as  desired  and  immersed  (one  or  two 
days)  in  Solution  2.  An  immersion  in  Solution  3  for  a  period  of 
from  two  to  five  days  will  complete  the  color  evolution  of  the  ex- 
posed .surface  of  the  sectioned  specimen  with  a  remarkable  degree 
of  perfection.  In  the  preparation  of  old  specimens,  the  Kaiser- 
h'ng-preserved  viscus  admits  of  a  remarkable  degree  of  color  rest- 
oration by  the  use  of  Solutions  2  and  3.  Old  specimens  should  be 
placed  in  Solution  2  for  a  period  of  from  two  to  five  days,  then 
in  Solution  3  for  a  similar  period  of  time.     During  the  year  in 


—  57  — 

which  this  method  of  preparing-  museum  specimens  has  been 
tried,  the  resuhs  have  proved  eminently  satisfactory.  DayHght 
and  direct  sunHght  have  in  no  way  affected  the  variety  and  bril- 
h'ancy  of  the  colors.  Shrinkage  of  the  specimens  has  not  been 
observed  and  a  crucial  test — drying-  a  specimen  in  the  air  for 
several  days  and  recoloring  with  Solutions  2  and  3 — has  given 
excellent  results  in  the  recovery,  not  only  of  the  form  of  the  orig 
inal,  but  also  of  the  color  dift'erentiation  obtained  at  the  time  ci 
preservation. 


Microscopic  Technique 

SOME  SUBSTITUTES  FOR  GLASS  FOR  COVERING 
MICROSCOPICAL  SECTIONS.* 

I.  GELATIN.  II.  PYRALIN. 

■Carl  Vernon  Wei^ler,  M.S.,  M.D.,  Assistant  Professor  in 

Pathoeogy,  University  op  Michigan. 
{From  the  Pathological  Laboratory  of  the  University  of  Mich- 
igan, Ann  Arbor,  Mich.) 

The  difficulty  in  obtaining-  suitable  cover-glasses,  especially 
those  of  the  larger  sizes,  during  the  past  year,  has  emphasized 
the  need  for  continued  search  for  a  substitute  material.  This, 
to  be  available,  must  be  a  substance  which  can  be  applied  so  as 
to  form  a  thin  protective  covering  over  the  section.  It  must  be, 
also,  practically  colorless,  transparent,  permanent  and  of  such 
optical  properties  as  will  permit  the  use  of  objectives  intended 
primarily  for  viewing  sections  covered  with  glass.  In  regard  to 
this  last  consideration  it  must  be  borne  in  mind  that  any  material 
which  will  permit  the  use  of  low  power  objectives  will  still  be 
very  useful  even  if  its  optical  properties  are  such  that  it  is  not 
well  adapted  to  work  beneath  an  oil  immersion  objective  or  in 
microphotography. 

Although  no  substitute  has  been  found  which  can  in  all  re- 
spects take  the  place  of  glass  for  covering  microscopical  sections 
the  two  materials  and  methods  presented  here  have  proven  ade- 
uate  for  certain  kinds  of  work. 

I.  Gelatin.  Very  serviceable  and  permanent  mounts  of 
microscopical  sections  can  be  made  by  Nieuwenhuyse's  modifica- 
tion of  Liesogang's  method  of  mounting  in  gelatin.  This  method, 
as  applied  to  single  unfixed  sections,  has  been  described  in  Bulletin 
No.  V  of  this  Association.  We  have  found  it  equally  applicable 
to  paraffin  sections  handled  by  dextrin  or  molasses  fixative  cel- 
loidin  sheet  method  or  when  fixed  to  the  slide  by  the  albumin 
method.  Its  range  of  usefulness  can  therefore  be  extended  to 
include  the  mounting  of  series  of  sections. 

*  Read  at  the  Meeting  of  the  American  Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  May  8th,  1916, 
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The  method  is  as  follows :  The  sections  after  staining  are 
transferred  from  water  to  a  thick  gelatin  prepared  by  soaking 
I  part  best  gelatin  in  3  parts  of  cold  water,  raising  the  tempera- 
ture to  50  degrees  C  and  filtering.  This  gelatin  solution  is  solid 
at  ordinary  temperatures  but  is  liquid  at  37  degrees  C  at  which 
temperature  it  is  used.  The  sections  either  in  the  celloidin  sheet 
or  fixed  to  microscopical  slides  are  left  in  the  warm  gelatin  in 
the  incubator  or  drying  oven  for  about  twenty  minutes.  If  the 
celloidin  sheet  method  is  being  used,  the  celloidin  should  be  cut 
into  sections  of  the  size  desired  for  mounting  before  being  placed 
in  the  gelatin.  The  glass  slides,  thoroughly  cleaned,  are  then 
warmed  by  flaming  and  a  few  drops  of  the  liquid  gelatin  placed 
upon  each.  The  sections  are  then  placed  upon  the  slides  letting 
them  down  upon  the  glass  from  one  end  in  such  a  manner  as  to 
exclude  air  bubbles.  A  few  drops  of  liquid  gelatin  are  then 
placed  upon  top  of  the  section  and  leveled  off  with  a  warm  glass 
rod.  The  amount  to  be  used  depends  upon  the  area  to  be  cov- 
ered. With  a  gelatin  of  the  strength  indicated  above,  about  i 
cc.  is  required  for  every  5  cm.-  Upon  cooling,  the  gelatin  becomes 
solid  and  is  then  put  in  10%  formalin  for  30  minutes.  The 
preparations  are  then  dried  at  a  temperature  (about  30  degrees) 
below  the  melting  point  of  the  gelatin  until  the  opaque  moist  layer 
is  changed  into  a  hard  transparent  film. 

If  the  sections  have  been  fixed  to  slides  by  the  albumin  fixa- 
tive method,  the  entire  preparation  is  immersed  in  the  melted 
gelatin  for  the  preliminary  infiltration.  The  excess  of  gelatin  is 
then  drained  ofif  and  the  under  surface  and  margins  of  the  slide 
wiped  clean  with  gauze  dipped  in  warm  water.  A  few  drops  of 
gelatin  may  then  be  placed  directly  over  the  section,  if  needed, 
and  leveled  with  a  glass  rod,  after  which  the  method  of  procedure 
is  the  same  as  that  for  the  celloidin  sheet  sections. 

As  Dr.  Kappers  has  pointed  out,  this  method  not  only  does 
away  with  glass  covers  but  also  makes  the  use  of  alcohol,  carbol- 
xylol,  xylol  and  balsam  unnecessary.  The  absolute  freedom  from 
stickiness  even  in  the  warmest  weather  is  also  a  decided  advant- 
age. The  chief  disadvantage  lies  in  the  fact  that  stains  readily 
soluble  in  water  are  either  removed  entirely  or  are  diffused  by 
the  stay  in  the  aqueous  gelatin.  With  methylene  blue,  for  in- 
stance, this  method  cannot  be  used.  Very  satisfactory  results 
can  be  obtained  with  haemalum  and  eosin  if  the  sections  are  prop- 
erly washed  in  water  before  placing  in  gelatin  so  that  the  less 
firmly  fixed  portion  of  the  eosin  is  removed.  Another  disadvant- 
age is  found  in  the  length  of  time  after  staining  before  the  prep- 
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aration  is  ready  for  examination,  several  hours  being  required 
for  the  drying-  out  of  the  gelatin  to  the  transparent  condition.  For 
permanent  preparations,  where  large  sections,  or  series  or  groups 
of  sections  treated  as  one  in  a  celloidin  sheet,  are  to  be  mounted, 
this  application  of  Liesogang's  gelatin  method  furnishes  a  very 
acceptable  substitute  for  cover-glass  and  can  be  strongly  recom- 
mended for  that  type  of  work. 

II.  Pyralin.  In  searching  for  a  celluloid  product  possessing 
properties  which  would  permit  its  use  as  a  substitute  for  cover 
glasses,  our  attention  was  called  to  the  Pyralin  Sheeting  manu- 
factured by  the  Arlington  Company,  725  Broadway,  New  York. 
This  material  may  be  obtained  in  sheets  20  x  50  inches  in  size 
and  in  thicknesses  ranging  from  5/1000  to  30/1000  of  an  inch. 
It  is  practically  transparent  and  colorless,  save  for  a  slight  smoki- 
ness  scarcely  to  be  detected  in  the  thinner  sheets.  For  use  as  a 
substitute  for  glass  the  material  should  be  polished  on  both  sides 
so  that  it  is  necessary  to  specify  size  of  sheet,  thickness,  color 
and  finish  in  order  to  secure  the  proper  sort.  With  ordinary 
scissors,  the  sheets  may  be  cut  into  rectangular  pieces  of  the  size 
desired.  These  rectangular  pieces  of  pyralin  may  be  employed  in 
exactly  the  same  manner  as  glass  for  covering  sections,  using 
balsam  as  the  mounting  medium.  With  lower  powers  of  the  mic- 
roscope it  is  impossible  to  detect  any  difference  as  compared  with 
glass  and  even  the  oil  immersion  can  be  used  quite  successfully. 
Xylol  and  balsam  have  no  effect  upon  pyralin  and  the  slips  may 
be  wiped  off  with  xylol  and  used  repeatedly.  There  is,  of  course, 
no  loss  from  breakage  in  handling  and  cleaning,  and  the  cost  of 
covers  cut  from  pyralin  is  but  a  fraction  of  that  for  glass. 

There  is,  however,  one  important  disadvantage.  Mounts 
which  are  altogether  satisfactory  when  first  made  show  after  a 
day  or  so  a  tendency  for  the  pyralin  cover  to  curl  up  somewhat 
at  the  edges  with  a  resulting  retraction  of  the  balsam.  This  may 
be  prevented  to  some  extent  by  using  a  thick  balsam,  warming  the 
slide  before  hand  if  necessary. 

Aside  from  this  one  difficulty,  pyralin  sheeting  makes  a  very 
satisfactory  cover  material  for  sections  and  can  be  fully  recom- 
mended if  permanent  preparations  are  not  desired. 
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A  AIODIFICATION  OF  MALLORY'S  CONNECTIVE 
TISSUE  STAINING  METHOD.* 

Samuel  R.  Haythorn,  M.  D. 

(From  The  JVm.  H.  Singer  Memorial  Research  Laboratory, 

Pittsburgh,  Pa.) 

The  combination  staining  method  described  in  this  report  is 
recommended  on  the  ground  that  it  adds  good  strong  brown- 
black  nuclei  to  the  already  excellent  differential  picture  obtained 
by  the  use  of  ]\Iallory's  aniline-blue  connective  tissue  stain,  and 
also  because  it  insures  a  more  constant  orange-yellow  color  in 
the  red  cells  than  does  the  original  method. 

The  method,  as  we  are  reporting  it,  has  undergone  many 
modifications  in  our  hands  during  the  past  four  years.  It  began 
with  the  ordinary  staining  of  sections  with  haematoxylin  prior 
to  the  use  of  Alallory's  usual  method,  but  this  proved  to  be  of  lit- 
tle help  as  the  nuclei  were  still  very  red.  Heidenhain's  over  night 
haematoxylin  method  differentiated  in  iron  alum  was  next  tried 
and  gave  very  satisfactory  results  save  that  the  method  was  im- 
practically  long.  It  demonstrated  however  that  the  use  of  alum 
water  mordanted  the  orange  G,  conservated  the  acid  fuchsin  and 
held  back  the  deep  aniline  blue.  This  is  a  great  advantage  in 
the  study  of  some  conditions. 

The  method  as  given  here  is  not  difficult  after  a  very  little 
practice  and  gives  almost  constant  results. 

1.  Fix  thin  blocks  of  fresh  tissue  for  24  hours  in  at  least 
ten  times  as  much  Zenker's  fluid  as  there  is  tissue.  Wash  24 
hours  in  running  water,  imbed  and  cut. 

2.  Bring  sections  to  water. 

3.  Stain  y2  hour  in  Alum  or  Boehmer's  Haematoxylin. 

4.  Rinse  in  water. 

5.  Mordant  2  minutes  in  the  Alum-orange  G  solution  *(a). 
*(a)     The  alum  Orange  G  solution  must  be  prepared  in  the  follow- 
ing way : 

Dissolve  2  gm.  of  Orange  G  in 

Alcohol     10  c.c. 

Normal  Hydrochloric  Acid  i  c.c. 

Water  q.  s.  ad 175  c.c. 

When  thoroughly  dissolved,  add 

Saturated  Iron  Alum   75  c.c. 

Total     250  c.c. 

Filter 

*  Read  at  the  Meeting  of  the  American   Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,   D.   C,   May  8th,    1916. 
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6.  Place  5  minutes  in  tap  water. 

7.  Stain  3  minutes  in  0.5  Acid  Fuchsin. 

8.  Blot  off  the  excess  of  stain. 

9.  Stain  20  minutes  in  the  modified  Aniline  Blue-Orange  G 
solution  *(b). 

*(b)  The  modification  of  the  anilin  blue  solution  consists  in  the 
addition  of  Yz  gm.  of  Orange  G  powder  to  the  original  formula  and  com- 
plete solution  obtained  with  the  aid  of  heat.     The  modified  formula  is: — 

Anilin  Blue  2.5  gms. 

Orange   G    2.5  gms. 

Sat.  Phosphomolybdic  q.  s.  ad 100     cc. 

10.  Differentiate  by  the  drop  bottle  method,  using  95% 
alcohol,  absolute  alcohol,  and  xylol.  Mount  in  balsam.  With 
this  method  the  nuclei  are  stained  deep  black -brown ;  the  red  cells 
are  brilliant  yellow ;  the  protoplasm  dark  red ;  fibrin  and  the 
various  fibrils  bright  red ;  and  collagen  fibrils  and  amyloid  pale 
blue. 

When  it  is  desirable  to  increase  the  intensity  of  the  red  and 
blue  stains,  it  may  be  done  by  adding  a  slight  amount  of  normal 
hydrochloric  acid  to  the  Orange  G  solution  without  changing  the 
length  of  time  in  any  of  the  solutions.  This  will,  however,  pro- 
portionately decrease  the  distinctness  of  the  nuclei  by  causing 
them  to  take  up  more  of  the  red  stain.  For  this  reason,  it  is  the 
custom  in  our  laboratory  to  prepare  the  Orange  G  formula  in 
250  cc.  quantities  and  then  take  out  100  cc.  and  add  to  it  an  addi- 
tional 2  cc.  of  normal  hydrochloric  acid  and  keep  it  separate  for 
use  on  gliomata,  fibromata,  and  leiomyomata,  where  the  fibrils 
are  of  more  importance  than  the  nuclei.  Otherwise  the  method 
as  described  has  proven  satisfactory. 

SUGGESTIONS    CONCERNING    STAINING    METHODS 

USED     IN     THE     STUDY     OF     PATHOLOGIC 

LESIONS  IN  SYMPATHETIC  GANGLIA.* 

Louis  B.  Wilson,  M.D. 
Rochester,  Minnesota. 

In  reviewing  the  literature  of  the  pathology  of  the  sympa- 
thetic nervous  system  recently,  I  have  been  struck  by  the  paucity 
of  studies  on  the  ganglion  cells  and  by  the  fact  that  in  the- 
studies  that  have  been  made  the  tissues  have  been  so  rarely  pre- 
pared by  modern  methods. 

*  Read   before   the   International    Association    of    Medical    Museums,. 
Washington,  D.  C,  May  8,  1916. 
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I  wish  to  call  attention  here  to  some  methods  which  it  seems 
are  not  used  by  pathologists  in  the  study  of  the  autonomic  nervous 
system,  but  which  may  give  clear  pictures  of  otherwise  obscure 
lesions. 

1.  The  cells  of  ganglionic  tissue  freshly  removed  from  the 
living  patient  may  be  very  well  stained  in  frozen  sections  with 
polychrome  methylene-blue,  differentiated  in  salt  solution,  and 
mounted  in  Bruns'  glucose  medium.^  The  chromatin  granules 
and  the  nuclei  stain  well.  Changes  in  the  size  and  shape  of  the 
cells  are  readily  made  out,  and  of  course  are  free  from  the  sus- 
picion of  artefacts  due  to  embedding.  If  the  sections  are  not  too 
heavily  stained,  or  if  they  are  well  washed  out  in  salt  solution, 
pigment  granules,  when  present,  show,  up  very  beautifully.  The 
character  of  the  cells  of  the  stroma  also  may  be  clearly  observed. 

2.  Frozen  sections  of  fresh  tissue,  or  of  material  recently 
fixed  in  formalin,  when  stained  with  Sudan  III,  followed  by  a 
feeble  staining  with  Ehrlich's  acid  hematoxylin,  show  advanced 
fatty  changes,  if  present,  very  satisfactorily.     (Plate  1-c). 

3.  Luden's-  modification  of  Weigert's  method  gives  good 
color  pictures  for  the  comparative  differentiation  of  lipoids. 

4.  Bensley's''  acetic-osmic-bichromate  method  for  mitochon- 
dria gives  not  only  a  most  satisfactory  staining  of  these  structures, 
but  also  other  details  of  the  ganglion  cells,  including  the  lipoid 
granules. 

5.  Levaditi's'*  method,  exactly  as  used  for  the  staining  of 
spirochetes,  may  be  applied  to  formalin-fixed  material,  and  will 
usually  give  strikingly  beautiful  results.  For  young  human  tis- 
sues and  for  tissues  from  experimental  animals  (dogs,  goats, 
rodents),  however,  it  is  not  so  good  as  ^Method  6. 

6.  The  most  satisfactory  of  all  methods  for  the  study  of 
advanced  changes  in  ganglionic  cells  are  the  various  modifications 
of  Ramon  y  Cajal's'  1910  silver  impregnation  methods.     These 

^Wilson,  L.  B. :  A  method  for  the  rapid  preparation  of  fresh  tissues 
for  the   microscope.     Jour.   Am.    Med.   Assoc,    1905,   xlv,   1737. 

^  Luden  von  Heumen,  G. :  Ueber  die  Anwendung  meiner  neuen 
schnellen  Weigert-Modification  fiir  Paraffinschnitte.  Centralbl.  f.  all. 
Path.  u.  path.  Anat.,  1912,  xxiii,  385-94. 

^  Bensley,  R.  R. :  Studies  on  the  pancreas  of  the  guinea  pig.  Am. 
Jour.  Anat.,  1911-12,  xii,  308. 

*  Levaditi,  C. :  Sur  la  coloration  du  spirochaeto  pallida  Schaudinn 
dans  les  coupes.     Compt.  rend.  Soc.  de  Biol.,   1905,  lix,  326. 

°  Ramon  y  Cajal :  Trabajos  des  Lab.  de  Investigaciones  Biologicas, 
1910,  viii.     Rev.  trimestral  micrografica,  xiii. 


-64- 

are  applicable  to  all  changes  of  human  tissue  and  to  all  of  the 
ordinary  experimental  mammals.  For  human  sympathetic  ganglia, 
our  best  results  have  been  obtained  with  a  modification  of  Ramon's 
formula  4A : — 

Tissue,  well  fixed  in  10  per  cent,  formalin,  is  placed  for  24 
hours  in  95  per  cent,  alcohol  with  one  drop  of  ammonia  to  each 
10  c.c.  of  alcohol.  It  is  then  wiped  off  with  blotting  paper,  and 
silvered  for  five  days  in  the  oven  at  38°  in  2.5  per  cent,  silver 
nitrate  solution.  It  is  then  washed  quickly  in  water,  and  devel- 
oped for  two  days  in  Ramon's  pyrogallic  developer,  consisting  of 
pyrogallic  acid  5,  formalin  5,  and  water  100.  The  tissues  are  then 
embedded  in  paraffin,  cut  and  mounted  in  balsam.  (Plate  1-d). 
For  tissues  from  the  goat,  better  results  were  obtained  by  increas- 
ing the  strength  of  the  silver  nitrate  solution  to  5  per  cent. 

7.  Bielschowsky's  methods  are  similar  to  Ramon's,  but  mi 
our  hands  have  not  given  as  good  results  on  the  ganglionic  cells. 
They  are  of  greater  value,  however,  in  the  study  of  nerve  fibers. 


THE  STAINING  OF  SPIROCHAETA  PALLIDA 
IN  TISSUES.^ 

Aldred  Scott  Wartiiin,  Ph.D.,  M.D., 
Ann  Arbor,  Alichigan. 

The  demonstration  of  the  presence  of  SpirocJiqefa  pallida  in 
tissues  has  come  to  be  the  conclusive  criterion  of  the  existence  of 
a  syphiHtic  infection.  My  own  researches  have  shown  that  the 
presence  of  this  parasite  in  the  tissues  occasions  in  the  great 
majority  of  cases  very  slight  parenchymatous  atrophy  and  de- 
generations, and  interstitial  collections  of  lymphocytes  and  plasma- 
cells,  with  fibroblastic  proliferation.  The  degree  of  these  lesions 
is  usually  too  slight  to  cause  them  to  appear  above  the  clinical 
horizon ;  but  the  tendency  in  these  clinically  cured  or  unsuspected 
cases  is  to  run  a  very  chronic,  more  or  less  latent,  course,  lasting 
from  ten  to  thirty  years,  the  ultimate  results  of  which  are 
parenchymatous  atrophy  and  fibrosis  with  a  corresponding  loss  of 
function,  so  that  years  after  the  initial  infection,  the  patient  ap- 
pears clinically  as  a  case  of  myocardial  weakness,  aortitis,  chronic 
pancreatitis,  diabetes,  chronic  nephritis,  etc. ;  or  simply  shows 
vague  and  apparently  inexplicable  headaches,  impotency,  anaemia, 
cachexia,  psychoses,  etc.     The  pathologic  interpretation  of  such 

*  From  the  Pathological  Laboratory  of  the  University  of  Michigan. 
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chronic  cases  as  latent  syphilitic  infections  due  to  the  presence 
of  the  spirochetes,  and  the  demonstration  of  these  organisms  in 
the  slight  lesions  in  the  tissues  of  such  cases  is  one  of  the  most 
important  and  far-reaching  advances  made  in  pathology.  The 
pathology  of  syphilis  must  be  rewritten ;  the  gumma  must  be  rele- 
gated to  the  background  as  a  pathognostic  criterion  of  the  exist- 
ence of  syphilis ;  and  important  changes  must  be  made  in  our 
ideas  concerning  the  frequency  of  this  infection,  its  treatment  and 
its  curability. 

Since  the  diagnosis  of  syphilis  rests  wholly  upon  the  dem- 
onstration of  the  spirochete  in  these  latent  cases,  the  methods  of 
staining  this  organism  become  of  very  great  importance.  What 
can  be  more  impressive  than  well-stained  sections  showing  the 
tissues  crowded  with  innumerable  spirochetes  ; — particularly  when 
we  recall  to  mind  that  only  a  decade  ago  we  looked  into  syphilitic 
tissues  and  saw  nothing.  All  has  been  changed  by  the  develop- 
ment of  staining  methods,  particularly  one — the  method  of  Leva- 
diti.  I  do  not  know  of  any  more  important  and  far-reaching 
single  advance  made  in  medicine  during  the  last  decade  than  this 
single  technical  procedure.  Yet  experimental  researchers  often 
look  with  a  self-assumed  superior  righteousness  and  a  slight  con- 
tempt at  the  worker  in  technical  methods  and  pathological  his- 
tology. Have  the  former  any  victories  of  achievement  comparable 
to  the  discovery  of  the  spirochete  of  syphiHs? 

The  diagnostic  importance,  therefore,  of  the  spirochete  makes 
all  staining  methods  designed  to  show  it  worthy  of  careful  trial 
and  consideration.  Relatively  few  methods  have  been  developed 
during  the  decade  of  work  with  this  organism  ;  and  of  these  only 
one  is,  in  mv  opinion,  a  good  method  considered  from  alt  points 
of  view.  In  my  laboratory  during  these  ten  years  we  have  tried 
out  all  staining  methods  that  have  been  applied  to  the  demonstra- 
tion of  the  spirochete ;  and  I  believe  that  a  summary  of  our  ex- 
perience will  be  worth  while.    These  methods  are  as  follows : — 

I.     Staixixg  ^Methods  Designed  to  Demonstrate  the  Spiro- 
chete IN  Single  Sections  of  Tissue. 

J.     Schniorl-Gicnsa  Method. 

1.  Fix  in  lo  per  cent  formol.  Cut  very  thin  sections  on 
freezing  microtome. 

2.  Place  the  sections  in  a  staining  dish  containing  a  meas- 
ured amount  of  distilled  water.  To  each  cc.  of  water  add  one 
drop  of  Giemsa's  stain.     Use  clean  glass  needles  to  manipulate 
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the  sections.  After  one  hour  transfer  sections  to  a  fresh  solu- 
tion in  which  they  are  left  5-12-24  hours. 

T,.  Wash  quickly  in  a  concentrated  solution  of  potassium 
alum,  then  quickly  in  water. 

4.  Mount  in  glycerin-gelatin ;  dry  on  the  slide  until  nearly 
dry  ;  blot  with  xylol  or  cedar  oil  and  mount  in  xylol  or  cedar  oil 
or  neutral  balsam.     Do  not  use  alcohol. 

The  spirochetes  are  stained  pale  lilac  or  reddish  violet  and 
can  hardly  be  distinguished  from  the  deeply  stained  background. 

\'arious  modifications  of  the  staining  of  spirochetes  in  sec- 
tions by  means  of  Giemsa's  stain  have  been  suggested,  but  in  all 
of  these  the  spirochetes  are  stained  so  lightly  that  the  methods 
have  but  little  practical  value.  Rarely  is  it  possible  to  photograph 
spirochetes  in  sections  stained  with  this  stain.  In  many  cases  the 
organisms  do  not  stain  at  all ;  so  that  the  failure  to  obtain  spiro- 
chetes by  this  method  does  not  in  any  way  mean  that  the  organ- 
isms are  not  present  in  the  tissues. 

2.     Nikiforoff's  Method. 

1.  Fix  for  24  hours  in  equal  parts  of  a  five  per  cent  water 
solution  of  potassium  bichromate  and  a  saturated  solution  of  mer- 
curic chloride  in  0.6  per  cent   sodium  chloride. 

2.  After-harden  in  graded  alcohols  in  the  incubator. 

3.  Imbed  in  paraffin. 

4.  Stain  24  hours  in  a  mixture  of  alcoholic  one  per  cent 
solution  of  tropaeolin,  5  cc,  concentrated  watery  methylene-blue 
solution,  10  cc,  and  caustic  potash  (i  :iooo),  two  drops. 

5.  Wash  in  water. 

6.  .  Dip  several  times  in  a  mixture  of  equal  parts  of  absolute 
alcohol  and  ether. 

7.  Oil  of  bergamot ;  xylol :  balsam. 

This  method  is  also  unsatisfactory  and  of  no  practical  use. 
The  spirochetes  are  often  not  stained,  and  when  stained  are  bare- 
ly visible. 

In  general  I  would  say  that  no  satisfactory  staining  of  spiro- 
chacta  pallida  in  tissue-sections  can  be  obtained  by  any  of  the 
aniline  dyes. 

II.       SrLVER-lMPRICr.NATTON    OF    SECTIONS    OF   TiSSUES. 

Fergiison-Bielschowsky  Method. 

1.  All  methods  of  fixation  applicable. 

2.  Imbed  in  paraffin.  Fix  sections  on  slide  with  albumin 
fixative. 
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3-     12-24  hours  in  a  two  per  cent    solution  of  silver  nitrate. 

4.  Transfer  for  15-30  minutes  .to  a  freshly  prepared  alka- 
line silver  solution  (20  cc.  of  a  two  per  cent  silver  nitrate  solution 
to  which  are  added  three  drops  of  a  40  per  cent  caustic  soda  solu- 
tion, and  the  precipitate  redissolved  by  adding  ammonia  drop  by 
drop  while  stirring). 

5.  Rinse  quickly  in  distilled  water ;  then  place  in  20  per 
cent   formalin  for  three  minutes  or  until  the  sections  are  black. 

6.  Wash  in  distilled  water,  and  place  for  ten  minutes  in  an 
acid  gold  bath  ( 10  cc.  distilled  water  to  which  are  added  2-3  drops 
of  one  per  cent  gold  chloride  and  2-3  drops  of  glacial  acetic  acid). 

7.  Immerse  in  five  per  cent  hyposulphite  ^-i  minute  to  re- 
move all  unreduced  silver. 

8.  Wash  in  distilled  water  ;  dehydrate  ;  clear  in  xylol ;  mount 
in  balsam. 

This  method  stains  both  reticular  fibers  and  spirochetes  deep 
grayish  brownish  black,  according  to  the  degree  of  toning  which 
can  be  varied  to  taste.  With  this  method  there  is.  therefore,  no 
dififerentiation  from  reticulum  as  far  as  staining  efifects  are  con- 
cerned ;  and  the  recognition  of  the  spirochete  must  rest  upon  pure- 
ly morphological  features.  For  an  expert  worker  with  the  or- 
ganism this  is  a  safe  procedure ;  but  for  the  novice  it  would  not 
be  safe  without  control.  The  method  has,  however,  the  great 
advantage  of  being  applicable  to  any  fixation,  economical  in  time, 
and  applicable  to  single  sections. 

III.     The;  Levaditi  Method  and  Its  Modifications. 
I.     Levaditi  s  Method. 

The  original  method  of  Levaditi  gives  the  most  successful 
staining  of  the  spirochetes  of  syphilis  in  tissues.  If  the  method 
is  followed  in  the  most  painstaking  manner,  and  if  the  following 
conditions  are  observed  it  will  in  the  hands  of  an  experienced 
worker  give  most  beautiful  and  constant  results. 

1.  The  tissues  must  be  fresh,  and  fixed  immediately  after 
removal  from  the  body.  Spirochetes  rapidly  disappear  from  the 
body  after  death.  Evaporation,  cold,  excessive  moisture,  begin- 
ning putrefaction,  etc.,  all  afifect  the  staining  power  of  this  or- 
ganism. In  tissues  removed  from  the  body  and  allowed  to  stand 
6-8  hours  or  more  without  fixation  the  spirochetes  are  found 
clumped,  beaded,  fragmented,  devoid  of  coils,  slightly  wavy,  etc. 

2.  The  formol  used  must  be  neutral,  free  of  tannin,  formic 
acid  or  vegetable  coloring  matter.    The  formol  solution  should  be 


—  68  — 

made  prcfcral)ly  in  a  physiologic  salt,  or  Ringer's  solution.  The 
formol  may  be  neutralized  by  adding  powdered  marble  or  calcium 
carbonate  to  the  stock  bottles. 

1.  Fix  thin  pieces  of  tissue  (3-4  mm.)  in  10  per  cent  neutral 
formol  solution  for  24  hours.  Formol-Muller's  and  alcohol  fixa- 
tion may  also  be  used  but  the  results  with  these  fixations  are  more 
uncertain. 

2.  24  hours  in  90  per  cent   alcohol. 

3.  In  distilled  water  vmtil  tissue  sinks. 

4.  Impregnation  in  incubator  in  a  1.5-3  P^r  cent  silver  ni- 
trate solution  for  3-6  days. 

5.  Wash  in  the  dark  in  distilled  water  for  15-30  minutes. 

6.  Reduce  for  48  hours,  in  the  dark,  at  room-temperature, 
in  a  solution  of  pyrogallic  acid  4  gms.,  40  per  cent  formol  5  cc. 
and  distilled  water  100  cc. 

7.  Wash  in  distilled  water  thoroughly.  Imbed  in  parafifin. 
Cut  very  thin  sections.  Toluidin-blue  or  Giemsa  may  be  used  as 
a  contrast  stain. 

The  spirochetes  are  dark  brown  to  black  against  a  yellow 
background.  If  properly  managed  the  reticulum  will  be  yellowish 
and  not  resemble  the  spirochete  in  staining  quality.  If  carelessly 
managed  silver  precipitates  will  be  found  around  the  borders  of 
the  block,  or  even  entirely  through  it,  and  the  reticulum  or  even 
the  entire  section  may  be  uniformly  black.  Experience  is  needed 
to  gain  perfect  control  of  the  method.  In  a  well-prepared  section 
the  black  spirochetes  contrast  well  against  the  yellow  background, 
and  no  contrast  stain  is  necessary.  In  sections  of  brain  or  spinal 
cord  a  yellow  background  is  obtained  with  greater  difficulty  be- 
cause of  the  impregnation  of  fine  neuroglia  and  nerve  fibers  by  the 
silver.  Careful  manipulation  of  the  method  can,  in  expert  hands, 
give  sections  in  which  the  fibers  and  spirochetes  are  well  differen- 
tiated. The  longer  the  tissue  is  fixed  in  formol,  the  greater  the 
impregnation  of  the  spirochetes  and  the  less  that  of  the  fibers. 
If  fairly  thick  pieces  of  tissue  (5  mm.  and  over)  are  used  the 
spiroclietes  in  the  central  portion  of  such  pieces  will  be  found  to 
be  more  deeply  impregnated  than  the  neuroglia  fibers. 

2.     Levaditi's  Pyridin  Method. 

1.  Fix  thin  pieces  of  tissue  24  hours  or  longer  in   10  per 
cent   formol. 

2.  24  hours  in  95  per  cent   alcohol. 

3.  Distilled  water  until  tissue  sinks. 
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4-     Impregnation  at  room-temperature  for  2-3  hours,  and  in 
incubator  at  50-55°C.  for  3-5  hours  in  the  following  solution: 
I  per  cent  silver  nitrate  solution       90  cc. 
Purest  pyridin  10  cc. 

5.  Without  washing,  transfer  directly  to  the  following: 

4  per  cent   pyrogallic  acid  solution  90  cc.  ) 
Pure  acetone  10  cc.  f      ^  ^^' 

Purest  pyridin  .   15  cc. 

Reduce  in  this  solution  6-9  hours. 

6.  Wash  for  2  hours  in  several  changes  of  distilled  water, 
or  until  the  odor  of  pyridin  is  entirely  lost. 

7.  Dehydrate  in  water-free  acetone  or  alcohol,  clear  in 
xylol,  imbed  in  paraffin,  and  cut  sections  2-3  microns  thick. 

It  is  essential  that  all  solutions  should  be  absolutely  clean  and 
filtered  into  the  bottle  containing  the  tissues.  Our  experience 
with  this  method  has  been  much  less  satisfactory  than  with  the 
original  method,  so  that  we  no  longer  use  it. 

J.     Nogiichi's   ModiUcation   for   Nerve-Tissues. 

1.  Fix  brain  in  10  per  cent    formol. 
Take  pieces  5-7  mm.  thick. 

2.  Leave  these  pieces  5  days  at  room-temperature  in  the 
following : 

Formol    10  cc. 

Pyridin    10  cc. 

Acetone    25  cc. 

Alcohol  absolute    25  cc. 

Distilled  water   30  cc. 

3.  Wash  in  frequently  changed  distilled  water  24  hours. 

4.  After-harden  for  3  days  in  96  per  cent  alcohol. 

5.  Wash  in  frequently  changed  distilled  water  for  24  hours. 

6.  Impregnate  in  a  1.5  per  cent  silver  nitrate  solution  in  a 
dark  flask  for  5  days  at  room-temperature  or  for  3  days  at  27°- 

7.  Wash  2  hours  in  distilled  water. 

8.  Reduction  in  a  4  per  cent  pyrogallic  acid  solution  in  a  5 
per  cent   formol,  for  24-48  hovirs  at  room  temperature. 

9.  Wash  thoroughly  in  distilled  water. 

10.  80  per  cent  alcohol  for  24  hours. 

11.  96  per  cent  alcohol  for  3  days,  changing  several  times. 

12.  Absolute  alcohol  for  2  days. 

13.  Imbed  in  paraffin. 

Sections  should  be  taken  from  different  depths  of  the  block 
in  order  to  find  the  zone  in  which  there  is  the  best  differential  im- 
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pregnation  of  the  spirochetes  and  fibers.  In  such  areas  the  spiro- 
chetes should  be  black  against  a  yellowish  or  yellowish  brown 
background.  In  our  experience,  however,  no  better  results  have 
been  obtained  by  this  method  than  by  the  original  Levaditi,  pro- 
vided that  the  tissues  have  been  properly  fixed  in  formol  and 
after-fixed  in  alcohol. 

4.     Nakauo's  Modification  of  Levaditi' s  Method. 

1.  Fix  thin  pieces   in    10  per  cent    formol    10-20  minutes 

at  2>7°- 

2.  After-harden  3-5  hours  in  95  per  cent  alcohol. 

3.  Wash  in  running  water  10  minutes,  then  10  minutes  in 
distilled  water. 

4.  Impregnate  in  a  1.5  per  cent  silver  nitrate  solution  in 
dark  flask,  for  4-5  hours  at  50°. 

5.  Reduce  in  a  4  per  cent  pyrogallic  acid  in  5  per  cent  for- 
mol solution  for  4-10  hours  at  50°. 

6.  Wash  in  water. 

7.  Imbed  in  paraffin. 

This  abbreviated  Levaditi  is  not  to  be  recommended,  as  the  re- 
sults are  very  uncertain. 

5.     Yamaota's  Modification. 

1.  Fixed  as  desired.  Take  thin  pieces  (5  mm.),  wash  24 
hours  in  running  water,  and  i  hour  in  distilled  water. 

2.  Impregnation  in  5  per  cent  silver  nitrate  solution  48 
hours  at  37°. 

3.  Reduce  24  hours  at  37°  in  the  following  mixture  : 

Tannic  acid    i 

j  Pyrogallic   2 

Distilled   water    100 

Change  fluid  if  it  becomes  cloudy. 

4.  Wash  I  hour  in  water. 

5.  Imbed  in  celloidin.  Counterstain  with  Lofifler's  methy- 
lene blue.  Clear  in  origanum  oil.    Balsam. 

Only  the  spirochetes  are  impregnated ;  and  very  good  results 
can  be  obtained  by  this  method.  The  failure  at  any  time  to  obtain 
spirochetes  cannot  be  taken  as  a  positive  evidence  that  they  are 
not  present. 

6.     Eyene's  and  Sternberg's  Modification. 

I.  Thorough  fixation  in  10  per  cent  formol.  Cut  on  freez- 
ing microtome,  or  imbed  in  celloidin. 
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2.  Wash  sections  in  distilled  water,  and  place  them  in  a  i 
per  cent  silver  nitrate  solution  30-35  minutes  in  the  incubator  in 
the  dark,  or  longer  at  room  temperature  in  the  dark. 

3.  Place  sections  in  the  following  until  they  become  dark 
(1-2  minutes).    Remove  before  a  precipitate  occurs: 

2.5  per  cent    silver  nitrate   10  cc. 

10  per  cent    aqueous  gelatin  (warm)    ...  10  cc. 

50  per  cent  aqueous  gum  Arabic   10  cc. 

5  per  cent    aqueous  hydroquinone   5  cc. 

Mix  well,  adding  the  hydroquinone  after  the  others  have 
been  thoroughly  mixed. 

4.  Wash  1-2  minutes  in  a  10  per  cent  aqueous  solution  of 
sodium  hyposulphite. 

5.  Wash  in  water,  dehydrate,  clear  and  mount. 

Because  of  the  excessive  precipitates  usually  produced,  this 
method  is  of  little  value  to  the  ordinary  diagnostician.  As  with 
most  of  the  silver-impregnation  methods  improvement  in  results 
follows  familiarity  with  the  method. 

Conclusion. — For  the  demonstration  of  the  Spirochaeta  pal- 
lida in  tissues  the  silver-impregnation  method  of  formol-fixed  tis- 
sue according  to  the  method  of  Levaditi  offers  the  best  results, 
and  in  expert  hands  becomes  an  almost  perfect  method.  It  can 
be  readily  seen  that  the  essential  features  of  the  method, — fixa- 
tion, impregnation  and  reduction, — offer  a  wide  range  of  varia- 
tion and  modification,  and  that  the  individual  worker  will  modify 
these  factors  until  he  secures  the  results  that  to  him  seem  most 
reliable  and  satisfactory.  In  the  writer's  experience  the  follow- 
ing modification  seems  to  be  the  best  of  all : 

7.     JJ'aiihiii's  Modification  of  the  Levaditi  Method. 

1.  Tissues  must  be  as  fresh  as  possible.  Fix  while  warm, 
if  possible.     Blocks  should  not  be  more  than  5  mm.  thick. 

2.  Fix  3-10  days  in  the  following: 

Sodium   chloride    0.9 

Sodium  bicarb o.oi 

Potassium  chloride  0.02 

Calcium  chloride   0.02 

Formol    10  cc. 

Distilled  water   lOO  cc. 

The  formol  must  be  colorless  and  free  from  tannic  acid.  A 
perfectly  neutral  10  per  cent  formol  solution  may  also  be  used 
for  fixation.  The  longer  the  formol  fixation,  the  better  the  silver- 
impregnation  will  be. 


3-     Wash  in  frequently  changed  distilled  water  24  hours. 

4.  After-fixation  in  95  per  cent   alcohol  for  3  days. 

5.  Wash  in  frequently  changed  distilled  water  24  hours. 

6.  Impregnation  in  2  per  cent  silver  nitrate  solution,  in  the 
dark,  in  the  incuhator  for  3  days. 

7.  Wash  thoroughly  in  distilled  water,  in  the  dark. 

8.  Reduce  for  48  hours,  in  the  dark,  at  room  temperature, 
in  the  following : 

P3T0gallic  acid   4  gm. 

Formol    5  cc. 

Distilled  water  100  cc. 

9.  Wash  thoroughly  in  distilled  water. 

10.  80  per  cent  alcohol  24  hours  followed  by  95  per  cent,, 
and  absolute. 

11.  Imbed  in  paraffin  as  usual.     Cut  thin  sections.     Counter- 
stains  not  useful. 

Spirochetes  are  dark  brown  to  black  against  a  pale  yellowish 
background.  If  the  method  is  carefully  followed  there  will  be  no 
precipitates.  Especial  attention  should  be  paid  to  thorough  wash- 
ing and  to  impregnation  and  reduction  in  the  dark. 
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'J'lIE  CYTOLOGY  OF  NORMAL  GOATS'  BLOOD.* 

Georgine  Luden,  M.D., 

(Mayo  Foundation,  Fellozv  in  Pathology, 
Rochester,  Minnesota.) 

These  observations  on  the  cytology  of  normal  goats'  blood 
are  intended  as  an  introduction  to  studies  on  the  pathologic 
changes  occurring  in  the  blood  of  goats  under  certain  experi- 
mental conditions.  I  report  them  herewith  that  they  may  fur- 
nish data  for  other  workers  in  this  field  of  research. 

The  blood  of  goats  does  not  appear  to  be  a  popular  subject 
with  hematologists.  In  literature  dealing  with  the  cytology  of 
the  blood  of  animals  less  than  a  dozen  publications  will  be  found 
containing  data  on  the  blood  of  goats.  In  every  instance  the  total 
number  of  red  corpuscles  and  white  cells  alone  seems  to  have 
been  considered  worth  recording.  Dififerential  counts  for  the 
blood  of  normal  goats  do  not  seem  to  have  been  made,  although 
the  pathologic  changes  following  splenectomy  have  been  re- 
ported by  W^arthin.^ 

Total  Erythrocyte  and  Leukocyte  Counts. 

A  detailed  summary  of  the  total  number  of  erythrocytes  and 
leukocytes   found   bv    Malassez-,   Hayem-',    Storch\    Mohler  and 


*  Read  before  the  American  Section,  International  Association  of 
Medical  Museums,  May  8,  1916,  Washington. 

'Warthin,  A.  S. :  The  changes  produced  in  the  hemolymph  glands 
of  the  sheep  and  goat  by  splenectomy,  hemolytic  poisons  and  hemorrhage. 
Jour.  Med.  Research,  igo2,  vii,  435-63- 

'Malassez,  L.  C. :  Compt.  rend.  Acad.  d.  sc,  1872.  Quoted  by 
Storch,  1.  c. 

^  Hayem,  G. :  Du  sang  et  de  ses  alterations  anatomiques.  Paris, 
Masson,  1889.    Quoted  by  Storch,  1.  c. 

*  Storch,  A.:  Untersuchungen  iiber  den  Blutkorperchengehalt  des 
Blutes  der  landwirtschaftlichen  Haussiiugethiere.  Karlsruhe,  Machlot,  1901. 
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Washburn^  Wells  and   Sutton",  Warthin^   and   Mann^   is   given 
in  Table  I. 

In  comparing  the  figures  in  this  table  it  should  be  remem- 
bered that  the  number  of  the  red  cells  is  subject  to  variations  ac- 
cording to  the  age,  the  sex  and  the  breed  of  the  animals  used  for 
the  counts.  Malassez  (total  19  million)  and  Hayem  (18  million) 
do  not  mention  these  three  factors  in  their  report;  Storch  (kids, 
10  million;  males,  15  million;  females,  13  million)  has  considered 
them  very  carefully,  but  his  data  refer  to  native  Swiss  goats  (the 
smooth-haired  type)  and  the  influence  of  climate  and  altitude  may 
have  to  be  taken  into  account  in  contrasting  them  with  Mann's 
observations  (males,  16  million;  females,  17  million)  made  on 
animals  of  a  similar  type  (Capra  hircns). 

The  average  of  9  to  10  millions  reported  by  Mohler  and 
Washburn  for  Angora  goats  would  appear  somewhat  low  com- 
pared with  an  average  of  14  millions  mentioned  by  Wells  and 
Sutton  and  the  total  of  13  and  18  millions  observed  by  me  in  two 
animals  (adults;  i  male,  i  female)  of  the  same  breed,  although 
it  is  well  known  that  there  is  a  marked  difference,  not  only  in 
appearance  but  in  constitutional  hardiness  between  the  Angora 
and  Capra  hircns,  or  common  goat,  the  Angora  being  much  more' 
sensitive  to  outward  conditions. 

Storch's  conclusions  that  the  total  number  of  erythrocytes 
runs  higher  in  males  than  in  females  of  the  same  species,  and 
that  kids  have  a  lower  average  than  adult  animals  do  not  seem 
to  be  corroborated  by  the  findings  of  Mann  and  Wells  and  Sutton. 
It  must  be  remembered,  however,  that  Storch's  observations  were 
made  on  a  variety  of  Capra  hircns  whereas  Wells  and  Sutton 
studied  Angoras.  Moreover,  Mann's  counts  (Table  II)  clearly 
show  that  differences  of  4  to  5  millions  may  be  found  in  one  and 
the  same  animal  within  a  few  days.  The  range  in  the  total  num- 
ber of  red  corpuscles  from  10  to  25  millions  in  apparently  normal 
goats  suggests  that  experimental  observations  based  on  ery- 
throcyte counts  may  be  extremely  deceptive,  even  when  the  pos- 
sibility of  technical  errors  (due  to  smallness  of  the  red  cells  and 

'  Mohler,  J.  R.,  and  Washburn,  H.  J. :  Takosis,  a  contagious  disease 
of  goats.  U.  S.  Dept.  of  Agric.,  Bur.  of  Animal  Indus.  Washington.  1903. 
Bull.  No.  45. 

'Wells,  J.  J.,  and  Sutton,  J.  E. :  Blood  counts  in  the  frog,  the  turtle 
2nd  twelve  different  species  of  mammals.  Am.  Jour.  Physiol.,  1915,  xxxix, 
0I-36. 

'  Mann,  F.  C. :     Unpublished  data. 
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the  fact  that  they  may  be  crowded  together  in  the  counting  cham- 
ber even  when  a  dihition  of  i  :20O  is  used)  has  been  ehminated 
so  far  as  possible. 

The  total  leukocyte  count  in  goats  presents  neither  the  tech- 
nical difificulties  nor  the  resulting  element  of  error  mentioned 
above,  yet  the  figures  in  Table  I  show  that  variations  from  6,000 
to  18,000  in  the  number  of  white  cells  occur  within  normal  limits. 
Consequently  observations  on  leukocytosis  and  allied  conditions 
brought  about  experimentally  are  apt  to  result  in  erroneous  con- 
clusions. 

Differential  Counts. 

Differential  counts  on  the  contrary  appear  to  furnish  con- 
stant and  reliable  data. 

Our  observations  on  the  differential  counts  in  normal  goat:* 
will  be  found  in  Tables  III  to  X  and  may  be  divided  into  two 
groups : 

Group  A :  weekly  counts  of  six  normal  goats  over  a  period 
of  five  to  seven  weeks. 

Group  B  :  daily  counts  of  two  goats  taken  during  two  weeks. 

The  total  number  of  counts  made  w^as  fifty-one ;  in  every  in- 
stance 200  cells  were  counted,  the  total  number  of  cells  that  came 
under  observation  being  10,200.  In  addition,  differential  counts 
were  made  for  a  number  of  animals  not  belonging  to  our  series. 
These,  however,  have  not  been  recorded  in  the  tables  either  be- 
cause the  animal  had  been  used  for  some  experiment,  and  for  that 
reason  its  blood  could  no  longer  be  safely  considered  "normal," 
or  because  it  died  or  was  sacrificed  after  only  a  few  counts  had 
been  made.  In  either  case,  the  data  obtained  were  too  meager  to 
be  considered  conclusive,  though  it  should  be  stated  that  the  dif- 
ferential counts  of  these  animals  were  not  found  to  differ  ma- 
terially  from  those  recorded  in  our  tables. 

Technic. 

Three  blood  smears  were  used  for  each  count.  The  smears 
were  made  on  slides  in  preference  to  cover-sHps  for  several 
reasons:  (i)  It  was  found  advisable  to  write  the  number  of  the 
animal  and  the  date  of  counting  on  each  slide  to  prevent  confusion 
while  staining  and  for  future  reference;  (2)  the  "slide-method"" 
obviates  the  use  of  Canada  balsam,  which  cannot  be  dispensed 
with  if  coverslips  are  used  and  which  has  a  tendency  to  destroy 
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the  color  of  anilin  dyes  and    (3)    owing  to  the  war,  coversHps 
could  not  be  procured  in  sufficient  numbers. 

The  blood-smears  were  stained  by  the  Jenner,  the  Harlow- 
Hayhurst  and  the  Pappenheim  methods,  additional  slides  being 
stained  at  intervals  with  the  Leischmann  stain  for  the  sake  of 
comparison.  .\s  has  been  stated,  a  differential  count  of  200  cells 
was  made  uniformly,  the  result  being  expressed  in  per  cent  to 
permit  of  an  easy  comparison  with  the  current  clinical  data  on 
blood  counts.  Special  attention  was  given  to  the  fact  that  the 
smaller  types  of  cells  (small  lymphocytes,  normoblasts)  showed 
a  tendency  to  congregate  at  one  end  of  the  slide  (presumably  be- 
cause of  their  specific  gravity),  whereas  greater  numbers  of  the 
larger  types  were  generally  found  at  the  opposite  end.  In  order 
to  minimize  this  factor  of  error  as  much  as  possible  several  areas 
were  counted  on  each  slide,  the  total  count  of  200  cells  being  made 
from  three  slides  each  time. 

Terminology. 

Ehrlich's  terminology  has  been  used  in  all  our  counts,  but 
the  various  types  of  leukocytes  have  been  recorded  in  sequence 
of  their  relative  numerical  frequency.  Although  this  classification 
cannot  be  considered  correct  from  a  hematologic  point  of  view, 
it  is  generally  found  in  clinical  reports  and  has  been  adopted  to 
facilitate  the  comparison  between  our  data  and  clinical  observa- 
tions. For  the  same  reason  the  term  "polymorphonuclear"  has 
been  retained  in  preference  to  the  term  "amphophile"'  used  by 
Kanthack,  Bunting  and  Warthin  for  animal  counts.  According 
to  Brinkerhoff  and  Tyzzer^  the  amphophile  leukocyte  in  rabbits 
"is  the  equivalent  of  the  neutrophile  leukocyte  of  human  blood"  ; 
in  normal  goats'  blood  it  is  indistinguishable  from  the  human 
polymorphonuclears  when  stained  with  azur-dyes.  The  exact 
staining  reaction  of  the  granules  found  in  the  polymorphonuclears 
of  the  goat  will  be  determined  later,  for  though  these  granules 
take  a  liluish  tint  in  the  Jenner,  and  the  Harlow-Hayhurst  stain 
similar  to  that  found  in  the  human  cell  under  similar  conditions 
(a  purplish-brown  tone  being  seen  in  slides  stained  according  to 
the  Pappenheim  or  the  Leischmann  method  for  both  species),  the 
color  reaction  may  not  be  truly  "neutrophile"  in  character.  Until 
the  nature  of  the  granules  has  been  definitely  estabhshed  (the  in- 
vestigation had  to  be  postponed  on  account  of  the  scarcity  of  his- 

*  Brinckerhoff,  W.  R..  and  Tyzzer.  E.  E. :     On  the  leucocytes  of  the 
■circulating  blood  of  the  rahhit.    Jour.  Aled.  Research,  1902,  vii,  173-89. 
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tologic  dyes),  it  seems  permissible  to  employ  the  term  "polymor- 
phomiclears"'  since  it  is  often  used  in  clinical  literature  for  this 
type  of  cell  and  would  therefore  make  a  comparison  more  con- 
venient between  the  changes  observed  in  goat's  blood  under  exper- 
imental conditions  and  in  human  blood  under  certain  conditions 
of  disease.* 

The  words  "transitionals"'  and  "atypical  lymphocytes"  in  our 
terminology  require  a  few  words  of  explanation.  "Transitional" 
has  been  used  deliberately  in  preference  to  "large  mononuclear" 
as  the  cells  of  this  type  found  in  normal  goat's  blood  invariably 
belonged  to  that  subdivision  of  the  mononuclears  called  "transi- 
tionals"  by  Ehrlich,  Grawitz",  Karl  Schleip^°,  Leischmann,  Meyer 
and  Rieder^^  and  others:  that  is  to  say,  the  cells  in  question  all 
answered  the  following  description^- :  "these  cells  resemble  in  a 
general  way.  the  preceding  (large  mononuclears),  but  are  dif- 
ferentiated from  them  by  a  large  indentation  of  the  nucleus,  which 
frequently  gives  it  the  form  of  a  wallet,  by  a  somewhat  greater 
affinity  of  the  nucleus  to  nuclear  dyes,  and  by  the  presence  of  a 
number  of  neutrophile  granulations  in  the  protoplasm".  The 
typical  mononuclears  "with  a  large,  oval,  usually  eccentrically 
situated  and  feebly  staining  nucleus,  and  a  relatively  large  amount 
of  protoplasm"^-  began  to  appear  only  at  a  later  period  together 
with  other  pathologic  changes  which  will  be  discussed  in  another 

*  Since  sending  this  communication  to  print  the  following  statement 
has  been  received  from  Prof.  Hal  Downey,  Minneapolis,  whom  the 
writer  had  consulted  upon  this  point : — 

"It  seems  to  me  that  you  will  be  quite  safe  in  calling  the  polymor- 
phonuclear leucocytes  'neutrophils.'  They  certainly  show  the  specific  re- 
action with  triacid,  although  their  poor  staining  in  Wright's  stain  (Ro- 
manowsky  mixture)  shows  that  they  are  not  chemically  identical  with 
the  granules  of  the  human  polymorphonuclears.  However,  they  are  suffi- 
ciently close  to  them  to  be  included  in  the  same  classification.  I  see  only 
one  t}"pe  of  those  cells  in  the  goat's  blood.  Eosinophils  and  mast  cells 
seem  to  be  about  the  same  as  those  of  human  blood." 

^  Grawitz,  E. :  Klinische  Pathologic  des  Blutes.  Leipzig,  Thieme, 
1911,  p.  214. 

"  Schleip,  K. :  Atlas  der  Blutkrankheiten  nebst  einer  Technik  der 
P>lutuntersuchungen.     Berlin,  Urban  &  Schwarzenberg,   1907,  p.  30. 

"  Meyer,  E.,  and  Rieder,  H. :  Atlas  der  klinischen  Mikroskopie  des 
Blutes.     Leipzig,  Vogel,   1907,  p.  21,  31,  z^. 

^'  Ehrlich.  P.,  and  Lazarus,  A. :  Anemia.  Histology  of  the  blood,  nor- 
mal and  pathologic.  Nothnagel's  Encyclopaedia  of  Prac.  Med.  Phila., 
Saunders,  1905,  p.  66,  65,  70. 


article,  and  it  was  therefore  considered  advisable  to  reserve  the 
term  "mononuclear"  for  these  cells  in  particular.**  The  term 
"atypical  lymphocytes"  is  merely  descriptive.  The  cells  referred 
to  are  slightly  larger  than  red  corpuscles,  do  not  show  any  trace 
of  protoplasm  and  possess  a  strong  affinity  for  all  nuclear  dyes. 
The  entire  mass  of  the  cell  appears  to  be  composed  of  coarser  and 
finer  basophilic  granules — occasionally  a  few  granules  take  a 
slightly  reddish  tinge.  Considering  this  total  absence  of  proto- 
plasm, they  do  not  seem  to  belong  to  the  so-called  "small  neutro- 
phile  pscitdo-\ymphocytes'\  described  by  Ehrlich  and  Lazarus^-,  as 
these  authors  state  that  the  latter  possess  "a  small  amount  of 
protoplasm  studded  with  neutrophile  granulations"  and  that  "the 
small  amount  of  protoplasm,  and  the  small  size  of  the  cell  itself, 
prevent  confusion  with  small  myelocytes".  The  distinctly  granular 
character  of  the  entire  cell-body  and  the  fact  that  stages  of  transi- 
tion between  these  cells  and  the  small  lymphocytes  could  be  re- 
peatedly observed  make  it  seem  probable  that  they  are  the  "bare" 
nuclei  of  small  lymphocytes  which  according  to  Downey  have  been 
"stripped  of  their  protoplasm  by  some  unknown  cause" ;  their 
granular  appearance  and  affinity  for  basic  dyes  "being  accounted 
for  as  due  to  pyknotic  changes  occurring  in  the  nuclei  them- 
selves."*** These  atypical  lymphocytes  were  not  found  in  the 
counts  of  the  six  normal  goats  (Group  A),  but  increased  in  num- 
bers as  the  blood  picture  began  to  show  pathologic  changes.  It 
will  be  noted,  however,  that  these  cells  do  occur  in  Group  B  (An- 
gora goats).  As  the  blood  smears  of  these  counts  were  made 
after  a  spell  of  intensely  cold  weather  and  also  as  chemical  changes 
(i.  e.,  a  slight  increase  of  the  cholcsterin  value)  were  observed  in 
the  blood  of  our  animals  during  this  period,  it  is  possible  that 
some  slight  disturbance  of  metabolism  due  to  the  cold  may  have 
been  responsible  for  the  appearance  of  the  abnormal  cells  in  an 
otherwise  normal  blood  picture.  All  the  goats  appeared  to  be  in 
perfect  health  at  the  time. 

MORPHOI.OGY. 

There  is  little  to  be  said  about  the  general  morphology  of 
blood  cells  in  normal  goats.  It  is  well  known  that  the  red  cor- 
puscles are  much  smaller  than  those  found  in  man,  the  average 

**  The  descent  and  ultimate  fate  of  transitionals  and  mononuclears 
will  not  be  taken  into  account  in  this  paper  as  it  is  intended  for  experi- 
mental purposes  only  and  does  not  aspire  to  dealing  with  hematology  as 
a  science,  especially  since,  according  to  Grawitz,  "no  two  hematologists 
so  far  have  been  found  to  agree  on  the  question." 

***  Personal   communication. 
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size  given  by  Ellenberger^''  being  4.1  ix.  (Human  type,  average 
size  7.0  IX.).  Poikilocytosis  and  ani&ocytosis  are  often  observed 
in  apparently  normal  animals,  but  to  a  certain  extent  may  be  due 
to  the  inevitable  crowding  together  of  the  corpuscles.  The  only  cell 
differing  materially  from  the  corresponding  cell-types  seen  in 
human  blood  is  the  normoblast.  Its  characteristics  are  those  of  a 
basophilic  nucleated  corpuscle.  With  the  Pappenheim  stain  it 
assumes  a  tint  of  intense  dark  blue  comparable  to  the  "Prussian 
blue"  in  water-color.  The  edge  of  the  cell  stains  somewhat  lighter 
and  has  the  appearance  of  being  slightly  curled  up.  Occasionally 
there  are  found  on  this  edge  a  few  tiny  granules  which  are  gold- 
brown  in  color  and  appear  to  be  a  part  of  the  cell.  The  shape 
of  the  normoblast  is  usually  round,  but  oval  forms  also  may  be 
found. 

The  leukocytes,  as  has  already  been  stated  with  reference  to 
the  polymorphonuclears,  are  indistinguishable  both  in  morphology 
and  staining  reaction  from  their  human  equivalents  with  the  usual 
staining  methods  (Jenner,  Giemsa,  Pappenheim,  Harlow-Hay- 
hurst,  or  Leischmann).  As  these  stains  are  generally  used  in 
clinical  haematology,  and  it  seemed  desirable  to  adhere  as  closely 
as  possible  to  clinical  methods  for  reasons  stated  above,  my  obser- 
vations on  the  striking  similarity  between  the  white  cells  in  human 
and  in  goats'  blood  refer  to  these  staining  methods  only,  though  it 
is  possible  that  there  may  be  a  slight  cytologic  difference  which 
could  be  made  visible  by  special  methods.  However,  as  the  main 
object  of  this  paper  is  to  furnish  data  of  comparison  for  those 
who  wish  to  use  goats  in  experimental  work,  cytologic  details 
which  may  be  of  interest  to  hematologists,  but  do  not  play  a  prom- 
inent part  in  the  clinical  valuation  of  the  blood  picture,  have  not 
been  taken  into  consideration.  The  striking  similarity  between 
normal  leukocytes  in  man  and  the  leukocytes  in  normal  goat's 
blood  is  clearly  demonstrated  by  the  colored  plates  (Figs.  1-4). 

AvKRAGE  Number  of  the  Various  Types  of  Cells 
Found  in  Normal  Goats. 

Whereas  a  detailed  account  of  the  relative  frequency  with 
which  the  various  types  of  cells  occur  in  normal  animals  may  be 
found  in  Tables  HI  to  X,  the  average  percentage  for  each  in- 
dividual animal  appears  to  be  as  follow^s : 

"  Ellenberger,    W..    and    Baum,    H. :     Handbuch    der    vergleichenden 
Anatomie  der  Hausthiere.     Berlin,  Hirschwald,  1900.     v.  2. 
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WEEKLY   COUNTS 

16 

54-5 

Z^-Z 

9-5 

0.7 

I.O 

1.8 

0.8 

0 

0.3 

0 

0 

17 

37.8 

46.1 

10.5 

Z-l 

0.9 

I.I 

1-9 

0.07 

0.4 

0 

0 

19 

35-5 

41.6 

207 

0.7 

0.6 

14 

0.3 

0 

0 

0 

0 

20 

42.1 

38.3 

13-6 

2.4 

0.7 

1.2 

0.9 

0 

0.2 

0 

0 

21 

35-9 

53-9 

6.2 

0.5 

1.6 

1.0 

0.9 

0 

0 

0 

0 

26 

39-3 

37-0 

13.8 

34 

2.4 

2.5 

14 

0.08 

0 

0 

0 

DAILY    COUNTS 

35A 

36.3 

29.1 

135 

54 

3.8 

4.0 

1.8 

0.8 

0.4 

34 

0.3 

X 

35.6 

28.1 

12.8 

7.6 

2.2 

3.6 

0.4 

0.4 

0.8 

8.3 

0.07 

Total  av 

39-6 

i&.i 

12.6 

3-0 

1-7 

2.1 

I.I 

0.2 

0.3 

1-5 

•05 

As  shown  by  this  summary  the  average  per  -ntage  found  in 
51  differential  counts  for  normal  goats  proved  to  be: 


Average 

51  counts 
Per  cent. 

Polymorphonuclear  leukocytes   40.3 

Small   lymphocytes    35.6 

Large  lymphocytes    • 12.7 

Eosinophile  leukocytes  2.8 

Mast-cells     1.6 

Transitionals     2.0 

Neutrophile  myelocytes   0.9 

Normoblasts    o.i 

Turk's  irritation  cells 0.2 

Atypical  lymphocytes   1.3 


High  limit 

Low  limit 

Per  cent. 

Per  cent. 

56.5 

35.6 

53.0 

28.5 

20.6 

6.0 

74 

0.5 

?>-7 

0.6 

4.0 

0.8 

2.1 

0.2 

0.5 

0.0 

0.9 

0.0 

8.0 

0.0 

Conditions  Under  Which  Observations  Were  Made. 

The  goats  used  for  these  differential  counts  may  be  consid- 
ered very  fair  representatives  of  the  average  laboratory  animal. 
They  were  i)urchased  in  Texas  where  they  had  been  on  free  range. 
The  six  animals  used   for  the   weekly   counts   had   lived  under 
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laboratory  conditions  for  two  weeks  when  our  counts  were  started. 
As  neither  the  change  of  cHmate  and  food  nor  the  lack  of  liberty 
and  exercise  appears  to  have  influenced  the  blood  picture  to  any 
considerable  extent,  the  goats  may  be  called  "normal"  as  far  as 
this  term  can  be  applied  to  any  animal  living  in  captivity,  how- 
ever favorable  the  conditions.  For  the  weekly  counts  the  common 
type  of  goat  (Capra  hirciis)  was  used;  of  these  animals  one  was 
a  female,  the  others  males.  For  the  daily  counts  I  used  two  typical 
Angora  goats,  one  male  and  one  female,  that  had  lived  under 
laboratory  conditions  for  seven  months.  The  age  of  our  animals 
could  not  be  determined  with  absolute  accuracy,  but  is  estimated 
at  5  months  for  the  six  common  goats  and  approximately  12 
months  for  the  two  Angoras,  so  that  whereas  the  former  must 
still  be  considered  kids,  the  latter  may  be  called  young  adult 
animals. 

During  the  third  week  of  counting,  five  of  the  six  common 
goats  developed  slight  symptoms  of  mange.  The  disease  remained 
confined  to  small  areas  on  the  nose  and  ears,  and  cleared  up  in 
about  two  weeks  on  the  application  of  a  mixture  of  sulphur  and 
vaseline.  No  changes  were  found  in  the  blood  picture  during  this 
period  of  extraneous  parasitic  infection,  a  fact  recalling  Wash- 
burn's statement  that  even  intestinal  parasites  do  not  seem  to  alter 
the  cytology  of  goat's  blood,  since  various  types  of  parasites  are 
often  found  at  necropsy  in  apparently  normal  animals.  It  will  be 
remembered  that  in  a  number  of  cases  the  human  blood  picture 
has  also  remained  unchanged  although  symptomatic  evidence  had 
corroborated  the  diagnosis  of  intestinal  parasites. 

The  data  furnished  by  my  observations  may  be  briefly  sum- 
marized as  follows : 

1.  Differential  counts  show  that  the  blood  picture  in  normal 
goats  is  subject  to  only  slight  variations. 

2.  The  blood  picture  in  kids  or  young  adults****  does  not 
seem  to  be  materially  influenced  either  by  the  breed  or  the  sex  of 
the  animal. 

3.  Extraneous  parasitic  infection  (mange)  does  not  change 
the  blood  picture  in  any  way,  and  various  types  of  intestinal  para- 
sites do  not  appear  to  alter  it  to  any  considerable  extent  since  at 
autopsy  intestinal  parasites  are  found  in  the  greater  number  of 
apparently  normal  goats. 

4.  The  stability  of  the  blood  picture  seems  to  warrant  the 
conclusion  that  goats  are  particularly  well  fitted   for  cytologic 

****  Old  goats  will  be  made  a  subject  of  future  study. 
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observations  and  that  changes  in  the  differential  count  caused  by 
experimental  conditions  can  hardly  be  considered  accidental. 

5.  The  similarity  both  in  morphology  and  staining  reaction 
between  the  leukocytes  in  the  blood  of  man  and  in  the  blood  of 
normal  goats  would  seem  to  make  it  permissible  to  compare  the 
changes  occurring  in  the  human  blood  pictures  in  disease  and 
the  pathologic  changes  observed  in  the  blood  of  goats  under  ex- 
perimental conditions. 

TABLE  I. 

Erythrocytes  and  Leukocytes  in  the  Blood  of  Goats. 

GOATS— (Native  Swiss  Species) 

Storch,  a. 

(Inaugural  Dissertation,   1901,  Bern). 


No 

.  Sex 

Erythro- 

Leuko- 

Propor- 

Preg- 

Erythro- 

Leuko- 

Propor- 

cytes 

cytes 

tion 

nant 

cytes 

cytes 

tion 

5 

M 

15,300,000 

11,520 

1374 

8 

F 

13,839,000 

12.59-L 

1 108 

4 

14,258,000 

11,229 

1272 

8 

K 

10,151,000 

11,358 

827 

ANGORA  GOATS. 

Wells,  J.  J.,  and  Sutton,  J.  E. 

(Am.  J.  of  Physiol.,   1915,  xxxix,  31-36). 

Erythrocytes  Leukocytes 

Suckling  kid    11,748,000'  6,600 

Milch   11, 220,000 

Suckling  kid    19,760,000  8,000 

Alilch   16,970,000 

Male,  76  days  old 19,376,000  12,250 

Male,  69  days  old 22,344,000  •      12,500 

Average  adult 14,974,000  7,300 

Average  kid    20,864,000  12,525 


ANGORAS— NORMAL. 

MoHLER,  J.  R.,  AND  Washburn,  H.  J. 
(Bulletin  45.  Bureau  of  Animal  Industry,  1903). 

No.  Erythrocytes  Leukocytes 

9      Average 10,000,000  9,200 
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CAPRA  HIRCUS. 
Mann,  F. 

Erythrocytes 
Male,  23  counts,  Ave.    16,072,000 
Female,  17  counts,  Ave.    17,183.000 

ANGORAS— NORMAL. 

LUDEN,    G. 

Erythrocytes 

Male  (Goat  X)    13,400,000 

Female  (Goat  35)   ...     18,800,000 


Leukocytes 
13,110 
14,350 


Leukocytes 
8,140 
1 1 ,200 


CAPRA  HIRCUS. 

Warthin,  A.  S. 

(J.  of  Med.  Res.,  1902,  xii,  457). 

Erythrocytes  Leukocytes 

Average    16,000,000  8,000 


TABLE  II. 

Erythrocytes,  Leukocytes  and  Hemoglobin  in  the  Blood 
OF  Normal  Goats   (Mann). 

GOAT  5— (Male,  Capra  hircus). 
Date  Erythrocytes         Leukocytes  Hemoglobin 

1915  Per  cent. 

7-29  17,125,000  13,000        Not   given 

GOAT  9 — ^( Female,  Capra  hircus). 


Date 

Erythrocytes 

Leukocytes 

Hemoglobin 

1915 

Per  cent. 

7-29 

16,700,000 

9,800 

8-3 

18,635,000 

15.700 

8-1 1 

19,125,000 

15.400 

8-18 

18,862,000 

15.400 

8-26 

19.337,000 

14,900 

99 

9-  I 

19,275,000 

13,800 

97 

9-  7 

18,760,000 

13.500 

9-16 

19,500,000 

14.750 

95 

9-24 

17,285,000 

12,000 

90 

9-29 

21,735,000 

14.850 

90 

9-30 

19,300,000 

14,475 

78 

10-  I 

20,475,000 

14,000 

80 

10-12 

16,550,000 

14,300 

70 

10-20 

16,850,000 

13,000 

10-27 

18,350,000 

18,450 

II-  3 

18,700,000 

15.750 

II-  8 

20,800,000 

12,000 

-84 


GOAT  6— (Male, 

Capra  hircus 

). 

I9I5-I9I6 

Per  cent 

Date 

Erythrocytes 

Leukocytes  Hemoglobin 

7-29 

20,000,000 

13,100 

7-30 
8-3 

18,200,000 

14,600 

8-1 1 

19,012,000 

11,500 

8-19 

19,062,000 

14,250 

8-26 

19,063,000 

15,600 

9-  5 

19,237,000 

13,000 

98 

9-8 

19,250,000 

15,200 

9-22 

23,975,000 

11,650 

85 

9-24 

19,000,000 

16,650 

95 

9-28 

19,700,000 

13,300 

85 

9-30 

18,450,000 

15,650 

82 

10-  6 

17,800,000 

14,000 

87 

10-14 

21,050,000 

13,950 

90 

10-20 

17,800,000 

12,750 

;o 

II-  3 

21,950,000 

17,000 

II-IO 

19,100,000 

17,900 

11-17 

20,500,000 

16,300 

80 

11-23 

23,050,000 

15,150 

12-  3 

20,200,000 

8,100 

80 

12-10 

20,000,000 

15,850 

75 

12-17 

19,950,000 

18,700 

80 

12-22 

19,950,000 

12,000 

80 

I-  3 

24,350,000 

11,550 

90 
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TYPES  OF  LESION  IN  THE  LIVER  IN  CHRONIC 
PASSIVE  CONGESTION.* 

R.  A.  Lambert,  M.  D.,  and  B.  R.  Allison,  M.  D.,  New  York. 

ABSTRACT. 

The  microscopic  picture  of  the  liver  in  chronic  passive  con- 
gestion is  very  varied.  As  the  result  of  a  study  of  112  cases  five 
types  of  lesions  have  been  recognized  :— 

I.  Capillary  dilation  with  atrophy  of  the  liver  cells  especially 
about  the  center  of  the  lobule. 

II.  Central  degeneration  of  the  liver  cells  with  or  without 
capillary  dilatation. 

III.  Marked  fat  accumulation  in  the  cells  about  the  central 
veins  with  mid-zonal  hyperemia  or  necrosis. 

IV.  Central  necrosis  with  hemorrhage,  often  very  exten- 
sive involving  sometimes  three-fourths  or  more  of  lobule. 

V.  Collapse  fibrosis  or  so-called  cardiac  cirrhosis. 

The  type  of  lesion  present  at  autopsy  is  determined  chiefly  by 
the  degree  of  circulatory  disturbance  and  its  duration.  Long 
continued  stasis  of  slight  or  moderate  grade,  as  in  arteriosclerosis 
or  emphysema,  leads  to  capillary  dilatation  with  progressive 
atrophy  of  the  liver  cells  (type  I).  Degenerative  changes  in  the 
cells  toward  the  center  of  the  lobule  (type  II)  are  due  either  to 
stasis  of  more  marked  degree  or  to  moderate  congestion  in  con- 
junction with  infection.  Extreme  stasis  results  in  central  necrosis 
with  hemorrhage  (type  IV)  which  passes  over  into  collapse 
fibrosis  (type  V)  if  death  be  long  enough  delayed.  The  latter 
type  of  lesion  occasionally  results  also  from  an  extreme  degree 
of  atrophy  (type  I).  Central  fat  accumulation  with  hyperemia 
of  the  intermediate  zone  (type  III)  is  commonly  associated  with 
chronic  rheumatic  endocarditis  in  young  individuals. 

The  necrosis  of  the  liver  cells  in  chronic  passive  congestion 
is  the  result  of  stasis  alone  (as  shown  by  careful  study  of  the 
cHnical  histories  and  autopsy  protocols  of  our  cases),  leading  to 
asphyxia  of  the  cells  farthest  removed  from  their  arterial  blood 
supply.  Infection  plays  a  minor  role,  if  any,  though  it  probably 
contributes  to  the  production  of  degenerative  changes  in  the  liver 
cells  (type  II).  Most  extensive  necrosis  with  hemorrhage  is  not 
infrequently  seen  in  cases  of  extreme  stasis  unassociated  with 
infection. 


*  Read  at  the  Meeting  of  the  American   Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  May  8,  1916. 
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Active  regeneration  of  liver  tissue  is  not  regularly  observed 
in  chronic  passive  congestion.  It  is  conspicuously  absent  in  those 
cases  of  hemorrhagic  necrosis  where  the  loss  of  liver  tissue  is 
greatest.  It  is  seen  most  often  in  cases  of  circulatory  disturbances 
of  long  standing. 

Chronic  passive  congestion  never  leads  to  the  development  of 
cirrhosis  of  the  usual  portal,  nodular  type.  Collapse  fibrosis, 
present  in  i6  of  our  cases,  is  not  a  true  cirrhosis  but  a  condensa- 
tion of  the  reticular  fibres,  which  may  be  somewhat  increased,, 
around  the  hepatic  veins.  In  only  2  out  of  112  cases  of  chronic 
passive  congestion  was  an  active  new  growth  of  connective  tissue 
observed.  In  these  only  certain  portions  of  the  liver  were  afifer 
ed,  chiefly  a  narrow  superficial  zone  beneath  the  capsule,  and  thci . 
was  involvement  of  the  central  part  of  the  lobule  only. 


ON  THE  COMPOSITION  OF  ADIPOCERE.f  * 

R.    F.    RUTTAN    AND   M.    J.    MaRSHAIvL, 

McGill  University,  Montreal. 

The   tabulated    results   of   the   cjuantitative   analysis   are   as 
follows : 

Palmitic   acid    67.52% 

Stearic  acid  2>-2> 

Oleic   acid    5.24 

I  Hydroxy   Stearic   acid    9.48 

K  Hydroxy  Stearic  acid    6.32 

Stearin  and  Palmitin   I.21 

Olein    0.16 

Unsaponified    matter    0.87 

Calcium   Soaps    4.41 

Protein    0.665 

Ash    0.578 

Humus   and   Undetermined    O.247 

t  These  remarks  form  an  abstract  of  a  paper  presented  at  the  Boston- 
meeting  of  the  American  Association  of  Biological  Chemists,  January, 
1916,  and  published  in  its  present  Vol.  HI,  No.  3,  page  12.  They  are 
given  here  in  connection  with  specimen  exhibited  of  the  pig  adipocere  to 
which  this  analysis  refers.  It  is  of  especial  interest  us  being  the  first 
complete  chemical  analysis  made. 

*Read  at  the  Meeting  of  the  .American  Section  of  the  International 
Association  of  Medical  Museums,  Washington,  D.  C,  May  8tli,   1916. 


Fig.  I.    Anterior  or  "facial"  Aspect. 
Fig.  2.     Posterior  View. 


Fig.  3.     Skiac.kam. 


Fig.  4.  Tlinr:icic  Ory;in>.  i  and  I,  smaller  lungs;  2,  smaller,  one- 
-chambered  heart ;  3  and  4.  neck  encircling  arterial  branches ;  5,  venous 
trunk  from  one-chambered  heart  to  right  auricle  of  main  or  larger  heart; 
<6,  cervical  arterial  branch  (anomalous  common  carotid?)  ;  7  and  7,  larger 
lungs;  8,  aorta  dextra ;  9.  aorta  sinistra;  10,  defective  interventricular  wall; 
II,  left  ventricle;  12,  right  ventricle. 


Fig.  5.  I,  larger  liver;  2,  smaller  liver;  3,  stoniacli ;  4.  l)ile  duct  from- 
gall-bladder  of  small  liver;  5,  bile  duct  from  gall-bladder  of  larger  liver; 
6,  duodenum;  7,  single  small  intestine;  8,  diverticulum;  9,  point  where- 
duplication  of  intestine  occurs;  10  and  11,  appendices. 
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The  fat  acids  and  traces  of  fats,  etc.,  soluble  in  ether  con- 
stituted 94.1%  of  the  adipocere  and  gave  the  following  physical 
and  chemical  constants : 

Sp.  gr.  at  ioo°C 8436 

Refract.  Index  at  60° 1436 

Melting    point    6o-63°C. 

Acid   value    201.7 

Saponification  value  207.0 

Iodine  value   6.04 

Acetyl  value    34/5 

The  total  nitrogen  present  was  only  0.1778%,  of  which  only 
.0289%  was  ammonia  nitrogen. 

As  a  result  of  the  studies  recorded  in  this  paper  we  are  jus- 
tified in  concluding  that  adipocere  is  the  residue  of  the  pre-exist- 
ing fats  of  animals.  It  is  composed  almost  entirely  of  the  insoluble 
fat  acids  left  after  the  slow  hydrolysis  of  the  fats  in  wet  ground. 
The  protein  matter  has  entirely  disappeared  and  the  glycerine 
soaps,  etc.,  resulting  from  the  hydrolysis  carried  away  in  aqueous 
solution. 

The  insoluble  hydroxy  stearic  acids  which  are  so  charac- 
teristic of  adipocere  are  derived  from  a  portion  of  the  oleic  acid  in 
the  original  fat  by  hydration.  There  is  no  evidence  of  this  con- 
version of  protein  into  fat  acids  in  the  formation  of  adipocere. 

No  margaric  acid  or  oxy  margaric  acid  is  present.  Ammonia 
and  other  soluble  soaps  are  absent  and  only  the  calcium  salts  are 
present  in  small  quantity  in  a  matured  specimen  of  adipocere  such 
as  that  reported  upon. 

The  specimen  from  which  portions  were  taken  for  analysis 
is  in  the  Pathological  Museum  of  McGill  University. 


DOUBLE  MONSTER  OF  JANUS  TYPE: 

CEPHALOTHORACOPAGUS  MONOSYMMETROS 

CYCLOPS  SYNOTUS.* 

Maude:  E.  Abbott  and  Joseph  KauFmann, 

McGill  University,  Montreal. 

(From  the  Medical  Museum.) 

In  this  interesting  form  of  double  monster  we  have  an  ex- 
cellent example  of  very  early  dichotomy  giving  rise  to  two  parallel 
primitive  streaks  which  are  developed  side  by  side  and  in  turn 

*  Read  at  the  Meeting  of  the  American  Section,  Intern-itional  Asso- 
c-ation  of  Medical  Museums,  Washington,  D.  C,  May  8th,  1916. 
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giving  rise  to  a  monster  the  result  of  fusional  duplication.  In 
this  case,  therefore,  it  will  be  seen  that  a  complete  cleavage  has 
occurred  very  early  and  a  secondary  fusion  has  been  brought 
about  between  contiguous  parts  of  the  body,  also  at  an  early 
period.  There  are  many  possible  varieties  of  this  type  of  fusion, 
for  example,  head  to  head,  waist  to  waist,  in  an  axial  direction, 
and  so  on.  At  times  the  directions  of  growth  and  interference  of 
tissues  with  one  another  lead  to  the  suppression  of  certain  parts 
of  the  anatomy.  The  specimen  here  reported  is  perhaps  the  most 
interesting  and  the  strangest  of  this  group  of  monstrosities.  As 
one  looks  at  the  monster  one  observes  a  broad  head  and  face,  two 
arms,  and  two  legs,  and  if  one  walks  around  it  an  exactly  similar 
appearance  presents  itself  on  the  other  side,  but  not  of  an^  equal 
development.  In  this  case  the  fusion  has  been  so  unequal  that  the 
two  facial  surfaces  are  markedly  different  and  it  gives  one  the 
impression  that  the  generous  development  of  one  side  has  taken 
place  greatly  at  the  expense  of  the  other  or  diminutive  side.  Brief- 
ly, the  resulting  double  foetus  has  a  single  broad  head  having  two 
faces,  one  looking  either  way,  and  a  single  thoracico-abdominal 
cavity  having  two  ventral  aspects,  corresponding  to  the  two  faces, 
while  the  backs,  arms  and  lower  portions  of  the  bodies  from  the 
umbilicus  down,  remain  independent  units,  becoming  fully  and 
symmetrically  developed.  Two  forms  of  these  so-called  Janus 
monsters  exists,  according  as  the  union  has  taken  place  in  a 
straight  line,  that  is. at  right  angles  to  the  vertical  axis  of  the 
bodies  of  the  respective  foetuses,  or  obliquely  as  in  this  case,  so 
that  the  fused  faces  on  one  side  have  not  been  able  to  develop 
fully.  In  the  former  case  (symmetrical  type)  a  Janus  having  two 
perfectly  formed  faces  and  symmetrical  organs,  will  result.  In 
the  latter  case,  that  in  which  the  head  ends  have  come  together  at 
an  acute  angle,  one  face  will  be  perfectly  formed,  but  the  other 
will  present  the  deformity  above  described,  resulting  from  the  in- 
clusion and  consequent  non-development  of  the  features  along  the 
median  line  (Janus  monosymmetros).  All  degrees  of  facial 
asymmetry  may  exist  from  a  simple  narrowing  of  the  space  be- 
tween the  eyes  and  narrowing  of  the  nose  and  mouth  through  a 
condition  in  which  a  single  median  eye  (Cyclops)  surmounted  by 
a  nasal  proboscis,  and  ears  united  in  the  median  line  below  a  rudi- 
mentary chin  (synotus),  as  in  the  example  reported  by  us  here, 
to  a  condition  in  which  only  a  trace  of  the  united  ears  below  an 
apparently  normal  occiput  remain  as  external  evidence  of  the 
obliterated  second  face.  As  would  naturally  be  supposed  in  these 
asymmetrical   forms,  the   fused   thoracic  and   abdominal   viscera 
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share  in  the  asymmetry,  i.  e.,  they  are  correspondingly  smaller 
than  the  viscera  of  the  perfect  side.  A  glance  at  the  accompany- 
ing diagram  will  explain  on  simple  geometrical  principles  the  de- 
velopment of  these  two  types  of  Janus  monsters. 

The  specimen  here  reported  was  presented  to  the  Pathological 
Museum  of  McGill  University  by  Dr.  Andrew  MacPhail.  It  is  a 
very  fine  example  of  the  monosymmetrical  form  of  Janus,  the 
face  on  the  asymmetrical  side  showing  the  conditions  of  Cyclops 
and  synotus  referred  to  above.  No  clinical  notes  were  obtained, 
except  that  the  child  was  delivered  at  full  term.  The  following 
is  a  careful  description  of  the  external  appearance  and  the  results 
of  dissection  of  the  specimen.  Two  photographs  are  appended. 
No.  I  showing  the  perfect,  and,  No.  II  the  imperfect  side  of  the 
monster.  In  referring  to  these  surfaces  in  the  description  we 
will  speak  of  them  by  these  numbers  I  and  II,  and  the  foetus  to 
the  right  and  left  of  the  perfect  side  will  be  spoken  of  as  foetus 
A  and  foetus  B  respectively. 

Description. 

The  body  is  that  of  two  full  term  female  foetuses  united 
ventrally  from  the  umbilicus  upward  so  that  face  is  fused  with 
face,  chest  with  chest,  and  upper  part  of  abdomen  with  upper  part 
of  abdomen.  The  resulting  double  monster  has  a  single  broad  head 
bearing  two  (compound)  faces,  one  looking  either  way,  and  two 
occiputs  placed  laterally  at  right  angles  to  the  faces,  a  short  broad 
neck  surmounting  a  trunk  which  has  a  double  ventral  aspect  corre- 
sponding to  the  two  faces  above,  four  arms,  and  two  backs  and 
spinal  columns  extending  down  below  the  occiputs.  A  single  large 
umbilical  cord  is  inserted  into  the  fused  abdomens,  centrally,  at 
their  most  dependent  part.  Below  its  insertion  the  two  foetuses 
are  entirely  independent  of  each  other,  the  lower  half  of  the  abdo- 
mens, the  pelves  with  normal  external  genitalia,  and  the  complete- 
ly formed  lower  extremities  of  each  foetus  being  seen  placed  later- 
ally to  the  vertical  axis  of  the  composite  trunk  in  a  line  with  the 
spinal  column  of  each,  and  at  right  angles  to  the  double  facial  and 
ventral  aspects.  Thus  in  this  monster  the  complete  side.  Figure 
I,  is  seen  to  be  made  up  of  the  right  half  of  the  head,  thorax,  and 
upper  abdomen  with  the  right  arm  of  foetus  A,  and  of  the  left 
half  of  the  head,  thorax,  and  upper  abdomen,  with  the  left  arm 
of  foetus  B,  while  vice  versa  the  incomplete  side.  Figure  II,  is 
made  up  of  the  left  arm,  left  half  of  the  head,  face,  thorax  and 
upper  abdomen  of  foetus  A,  and  the  corresponding  right  parts  of 
foetus  B,  the  lower  part  of  the  abdomen,  pelves  and  lower  extrem- 
ities of  each  remaining  independent. 
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The  bodies  of  both  foetuses  (A  and  B)  are  seen  to  be  well 
developed,. the  fingers,  toes,  and  nails  of  the  eight  extremities  be- 
ing perfect.  There  is  a  single  thick  composite  neck  (formed  by 
fusion  along  the  anterior  surfaces)  which  has  two  backs,  two  sets 
of  cervical  spines  forming  part  of  the  two  perfectly  developed 
spinal  columns.  The  four  shoulders  are  perfect  but  are  pushed 
somewhat  backward  in  each  foetus  by  the  approximation  of  the 
two  thoraces  in  the  venlral  fusion,  so  that  a  deep  groove  remains 
between  them  on  the  dorsal  aspect  of  each  foetus.  There  is  also 
a  depression  between  the  shoulders  on  the  ventral  aspects  of  the 
composite  trunk  which  is  most  marked  on  the  asymmetrical  side, 
and  which  is  apparently  due  to  lack  of  space  between  the  shoulder 
joints  and  the  sternums. 

The  head  is  well  covered  with  thick  black  hair.  It  is  of  a 
peculiar  broad  flattened  shape,  its  widest  diameter  being  laterally 
from  occiput  to  occiput,  where  it  measures  10.5  cm.  From  fore- 
head to  forehead  it  is  7.5  cm.  The  symmetrical,  or  perfect,  side  of 
the  head  has  a  broad  face,  which  wears  a  mournful  expression 
owing  to  the  way  in  which  the  eyes  and  mouth  are  set,  and  bears 
traces  on  close  examination  of  its  double  origin.  The  ears  are 
large  and  well  formed;  they  are  wide  apart  (6.5  cm.),  and  are 
placed  somewhat  lower  on  the  head  than  is  normal,  and  in  an 
oblique  position,  so  that  their  upper  ends  look  outward  and  their 
lower  ends  inwards  towards  each  other.  The  chin  is  broad,  the 
mouth  small  and  depressed  at  either  angle,  the  nose  rather  broad 
and  flat  with  a  "well  marked  central  depression  at  its  cartilaginous 
tip.  The  eyes  are  rather  small  but  they  are  otherwise  normal  and 
are  provided  with  eyelashes.  They  are  symmetrically  placed  on 
either  side  of  the  flattened  bridge  of  the  nose,  in  a  somewhat 
slanting  direction  from  within  outward,  so  that  each  droops  down- 
ward at  the  outer  canthus  towards  the  angle  of  the  jaw,  giving  a 
curious  expression.  The  forehead  is  high  and  rather  broad,  but 
the  part  free  from  hair  tapers  upwards  to  a  central  point.  The 
eyebrows  are  well  formed,  but  droop  downward  and  outward  as 
do  the  eyes. 

The  incomplete  side  presents  a  marked  and  characteristic  de- 
formity. It  is  much  narrower  than  its  fellow,  and  a  single  broad 
eye  (Cyclops)  covered  by  four  rectangular  lids,  provided  with 
eyelashes,  occupies  the  centre  of  the  face  just  below  where  the 
bridge  of  the  nose  should  be.  There  is  no  sign  of  the  nose  as  it  is 
normally  seen,  but  it  is  represented  by  a  small  snout-like  protub- 
erance over  I  cm.  in  length,  which  projects  from  the  median  line 
just  above  the  single  eye.     This  snout  is  channelled,  and,  when- 


PLATE  I. 
MODE  OF  DEVELOPMEXT  OF  JANICEPS  MONSTER. 
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Fig.   I.     DiSYMMETRiCAL  Jaxiceps   Monster. 

The  longitudinal  axes  of  the  component  embr\-os  are  in  the  same  line. 
Fusion  has  taken  place  earh'  in  front  of  the  growing  points  A  and  B 
respectively;  as  a  result,  instead  of  the  cells  of  the  head  region  derived 
from  A  growing  to  reach  A',  they  are  diverted  by  the  opposing  presssure 
of  the  cells  derived  from  B;  each  face  on  either  side  is  thus  made  up  one- 
half  from  A  (A")  the  other  from  B  (B"). 


Fig.  2.    Asymmetrical  Janiceps  Monster. 

Apicopolar  fusion  at  an  angle  less  (or  greater)  than  i8o  degrees,  with 
resultant  failure  to  develop  parts  of  the  secondary  face  on  the  side  of  the 
lesser  angle. 

From  General  Pathology.    J.  G.  Adami.     Vol.  I,  p.  231. 


II.    INCOMPLETE  SIDE. 


I.    COMPLETE  SIDE. 

Fig.  3. 

Diagrammatice  sketch  of  calvarium,  showing  two  frontal  bones  on 
complete  side  (i),  and  single  (fused)  frontal  on  incomplete  side  (II). 
A  and  B  refer  to  the  foetus  to  which  the  various  bones  belong. 
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held  up,  resembles  a  small  thick-walled  tube.  Two  eyebrows  slant 
obliquely  downward  on  either  side  of  the  single  eye.  The  fore- 
head is  narrow  and  lofty,  reverse  V-shaped  in  form,  and  covered, 
except  in  its  central  portion,  with  thick  black  hair.  There  is  no 
mouth,  but  a  curious  small  fleshy  projection,  .5  cm.  in  length, 
tapering  to  a  flattened,  red,  and  perforated  apex,  lies  below  the 
eye  and  suggests  the  superior  maxillary  process.  Below  this 
nodule  the  face  recedes  sharply,  and  in  the  depth  of  this  receding 
angle  lies  a  tiny  rudimentary  tongue.  There  is  no  chin,  but  the 
ears  lie  together  in  the  middle  line  of  the  neck  just  beneath  this 
small  organ,  occupying  a  horizontal  position  with  their  inferior 
parts  touching  each  other  (synotus). 

On  removal  of  the  scalp  the  calvarium  is  exposed  and  pre- 
sents the  following  appearances.  It  is  smooth,  oval  from  side  to 
side,  and  has  a  centrally  placed,  large,  diamond-shaped  fontanelle, 
the  widest  diameter  of  which  is  from  back  to  back  (5  cm.)  and 
its  narrower  (3.5  cm.)  from  face  to  face  of  the  composite  foetus. 
In  it  are  two  sesamoid  bones,  the  larger  of  which  measures  2  x  1.5 
cm.  On  the  complete  side  the  calvarium  is  seen  to  consist  of  four 
bones,  namely,  one  frontal  and  one  parietal  of  each  foetus.  The 
two  frontals  are  centrally  placed,  the  right  measuring  3  x  2.5  cm., 
and  the  left,  which  is  slightly  larger,  3  x  3.5  cm.  These  bones 
are  definite  and  distinct  from  each  other,  and  are  held  together  by 
thick  membranous  tissue.  The  parietals  on  either  side  are 
trapezium-shaped,  and  each  measures  5  x  5.5  cm.  diagonally.  On 
the  incomplete  side  the  calvarium  occupies  a  smaller  area  than  on 
the  complete,  being  narrower  from  side  to  side.  Here  it  is  seen 
to  consist  of  only  three  bones,  a  single  large  broad  frontal,  3  cm. 
broad  by  4  cm.  long,  which  shows  when  held  up  to  the  light  a 
central,  thickened,  bony  deposit,  representing  the"  line  of  union 
of  the  two  frontals  from  which  it  is  formed.  To  the  right  and  left 
of  this  fused  frontal  bone  are  two  irregularly  trapezoid  bones 
measuring  diagonally  5x6  cm.  each,  which  represent  the  parietals, 
of  B  and  A  respectively.  The  whole  is  shown  in  the  accompany- 
ing sketch  (Fig.  3).  The  cranium  is  closed  in  laterally  and  below 
on  either  side  by  the  occipital  bones  of  the  two  foetuses. 

On  removing  the  calvarium  the  inner  aspect  of  the  cranial 
cavity  is  seen.  It  presents  a  smooth,  normally  adherent  dura,  and 
is  irregularly  divided  from  side  to  side  into  two  main  divisions  by 
a  thick  process  of  dura  mater.  The  smaller  division  is  on  the  in- 
complete side  of  the  foetus.  It  measures  6.5  cm.  at  its  widest  part 
and  about  4.5  cm.  in  altitude  from  the  division  as  marked  on  the 
fontanelle  to  the  base  of  the  skull.    The  larger  division  is  on  the 
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complete  side.  Each  division  contains  two  cerebral  hemispheres, 
those  in  the  smaller  division  (incomplete  side)  being  small,  devoid 
of  sulci  or  convolutions,  and  having  a  finely  granular  aspect,  while 
the  hemispheres  in  the  larger  division  (complete  side)  are  much 
larger,  and  show  well-marked  sulci  and  convolutions  which,  except 
for  their  irregular  outHne  have  the  appearance  of  normal  brain. 
The  cerebral  hemispheres  on  the  incomplete  side  are  less  than  one 
quarter  the  size  of  those  on  the  complete  side,  and  are  imperfectly 
divided  from  each  other  by  a  single  fissure.  A  similar  fissure  com- 
pletely divides  the  hemispheres  on  the  complete  side.  There  is  a 
well  formed  cerebellum  for  each  foetus  situated  posteriorly  (lat- 
erally in  the  specimen)  above  the  neck  of  each.  The  olfactory 
nerves  are  absent  on  the  incomplete  side.  With  this  exception  the 
cranial  nerves  are  all  present  and  paired.  The  optic  nerves  run- 
ning to  the  complete  side  are  well  apart,  those  on  the  incomplete 
side  are  placed  well  together,  are  smaller  than  their  fellows,  and 
run  forwards  to  the  single  eye. 

There  is  definitely  a  fusion  of  only  the  two  forebrains,  the 
mid  and  hind  brains  being  perfect  on  each  side.  The  peduncles, 
corpora  mamillaria,  optic  thalami  on  the  incomplete  side  are  some- 
what smaller  than  those  on  the  complete,  that  is,  the  half  of  each 
cerebellum  touching  on  the  incomplete  side  is  less  developed  than 
the  half  touching  on  the  complete  side.  A  peduncle  runs  from 
each  cerebellum  to  the  incomplete  half  and  one  from  each  to  the 
complete  half.  There  is  apparently  a  fusion  of  the  pituitary 
bodies  on  the  incomplete  side. 

Dissection  of  the  Body. 

Of  the  two  sternums  present  that  on  the  incomplete  side  is 
smaller  and  softer  than  the  other,  presenting  irregular  centres  of 
ossification.  Two  perfectly  developed  hearts  are  placed  ventrally 
one  on  the  left  side  of  either  surface ;  that  on  the  incomplete  side 
being  smaller  in  all  respects  than  that  on  the  complete.  That  each 
of  these  hearts  was  derived  from  the  fusion  of  the  right  chambers 
of  one  foetus  with  the  left  chambers  of  the  other,  was  proved  by 
their  relationship  to  the  lungs.  Each  heart  gives  off  a  large 
branch  to  a  large  common  aorta  which  descends  vertically.  There 
are  four  lungs  present.  The  pair  on  the  complete  side  are  formed 
by  the  right  lung  of  foetus  A,  and  the  left  lung  of  foetus  B,  and 
they  derive  their  blood  supply  from  the  larger  heart  which  lies  on 
the  left  aspect  of  this  surface.  The  lungs  of  the  incomplete  side 
are  formed  by  the  right  lung  of  A,  and  the  left  lung  of  B,  and 
are  connected  with  the  smaller  heart  of  their  surface.    There  is  a 


Plate;  II.      The  Symmetrical  Side. 

Cephalo-thoracopagus  monosymmetros  cyclops  synotus.  A  double 
monster  of  the  Janus  type  in  which  the  heads  of  the  foetuses,  and  their 
bodies  as  far  as  the  umbihcus  are  fused  along  their  ventral  aspect,  a  single 
body  having  four  arms  and  four  legs,  and  a  face  looking  to  either  side 
resulting. 


Pi.ATi:  III.    Thk  Asymmetrical  Sidiv. 


Ceplialothoracopagus  monosymmetros  Cyclops  synotus.  On  this  side 
of  the  double  foetus  fusion  has  taken  place  at  a  somewhat  acute  angle,  so 
that  the  two  halves  of  the  face  (one  of  which  has  been  derived  from  either 
foetus),  have  been  reduced  along  the  median  line,  a  single  eye  (Cyclops), 
centrally  placed,  with  the  nasal  proboscis  displaced  above  it,  and  the  ears 
approximated  to  each  other  beneath  the  chin.     (Synotus,  resulting.) 
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•single  trachea  present  and  a  large  common  oesophagus  which  runs 
down  to  the  left  of  the  incomplete  side  to  reach  a  large  balloon- 
shaped  common  stomach.  There  are  two  livers  formed,  and  two 
gall  bladders  which  open  by  separate  ducts  into  a  common  duo- 
denum. The  diaphragm  is  perforated  by  two  inferior  cavae,  one 
going  to  either  heart.  The  intestines  are  common  until  the  place 
of  insertion  of  the  omphalomesenteric  duct.  Here  the  small  in- 
testine widens  and  divides  into  the  two  parts  in  which  it  is  con- 
tinued. x\ll  the  structures  below  this  point,  i.  e.,  the  remainder 
of  the  small  intestine,  the  caecum,  appendix,  colon,  rectum,  as  also 
the  internal  genitalia,  are  all  of  course  double. 

The  following  are  briefly  the  most  interesting  points  of  the 
above  report : — 

I.  We  have  here  a  typical  example  of  early  embryonic  cleav- 
age with  secondary  fusional  duplication. 

II.  The  line  of  fusion  has  been  oblique  resulting  in  an  acute 
angular  fusion  on  one  side,  and  an  obtuse  angular  fusion  on  the 
other. 

III.  The  resulting  monstrosity  is  a  monosymmetrical  Jani- 
ceps ;  where  fusion  was  on  the  acute  angle  side  we  have  the 
asymmetrical,  or  poorly  developed,  side  of  the  monster,  and  where 
the  fusion  was  on  the  obtuse  angle  side  we  have  the  symmetrical, 
or  fully  developed,  side  of  the  monster. 

IV.  The  fusion  was  along  the  ventral  aspects  from  head 
down  to  omphalomesenteric  duct,  consisting  of  fusion  of  heads, 
necks,  thoraces,  and  upper  half  of  the  abdomen  and  their  con- 
tents, while  below  the  omphalomesenteric  ducts  all  parts  were  nor- 
mally developed  and  tends  further  to  support  the  equality  of  the 
originally  cleaved  halves,  and  that  the  resulting  monstrosity  of  the 
upper  part  of  the  body  and  head  was  due  to  a  bad  angular  fusion. 
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Because  of  many  interesting  features  and  especially  on  ac- 
count of  the  peculiar  anomalies  of  the  vascular  system  found  in 
a  monster  occurring  in  the  practice  of  Dr.  Scheffer,  it  was  thought 
to  be  of  sufficient  interest  to  merit  a  report. 
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Clinical  History. 

Mrs.  L.  F.,  the  mother  of  the  monster  described  in  this  paper, 
was  a  white  woman,  aged  31  years,  and  married.  Her  height 
was  5  feet  6  inches,  weight  154  pounds,  and  occupation,  house- 
wife. Concerning  her  past  history,  her  general  health  had  been 
good,  Menstruation  began  at  the  age  of  seventeen.  She  had  had 
one  previous  instrumental  delivery,  the  child  being  alive  and  nor- 
mal at  the  present  time.    There  had  been  one  miscarriage. 

Regarding  the  last  pregnancy  there  had  been  no  untoward 
clinical  symptoms  except  the  unusual  degree  of  abdominal  disten- 
sion with  consequent  discomfort.  Her  pelvis  was  of  the  flat 
rhachitic  type.  A  diagnosis  of  twins  in  the  L.  O.  A.  position  was 
made  on  account  of  the  double  heart  sounds  and  from  the  palpa- 
tory findings.  Labor  occurred  spontaneously  at  term  and  began  at 
four  P.  M.  with  a  vertex  presentation.  It  progressed  normally 
until  the  shoulders  reached  the  superior  strait  when  advancement 
stopped.  Delivery,  twelve  hours  after  onset  of  labor,  was  then 
eflfected  under  general  anaesthesia  by  means  of  forceps. 

The  child  emitted  a  few  gurgling  sounds  and  lived  about  five 
minutes  after  birth. 

The  puerperium  was  uneventful  with  the  exception  of  the 
development  of  a  thrombo-phlebitis  of  the  left  leg  on  the  sixth 
day.    The  patient  subsequently  made  good  recovery. 

It  might  be  of  interest  to  note  that  the  wife  of  each  of  the 
patient's  two  brothers  had  borne  twins. 

Protocol. 

The  monster  exhibited  the  following  features  externally : 
There  was  ventral  fusion  of  the  two  bodies  as  far  as  the  common 
umbilicus.  Below  this  point  there  were  two  female  bodies,  separate, 
normally  formed,  and  in  all  respects  symmetrical.  The  extreme 
length  was  36  cm.  The  upper  and  lower  extremities  of  each  body 
were  equally  and  normally  developed.  That  ventral  fusion  had 
occurred  at  an  angle  of  less  than  180  degrees  was  indicated  by 
the  fact  that  the  distance  between  the  heads  of  the  humeri  on  the 
anterior,  or  facial  aspect  was  9  cm.,  while  that  between  the  humeri 
of  the  lesser,  or  posterior  aspect  was  only  6  cm.  Moreover,  there 
was  only  one  face,  the  secondary  or  defective  face  being  entirely 
absent,  fusion  having  occurred  posterior  to  the  secondary  ears,  so 
commonly  found  in  this  type  of  monsters.  The  two  occiputs  were 
fairly  distinct.     The  face  was  practically  normal  in  appearance 
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with  the  exception  of  the  mouth.  Fusion  of  the  mandibular  pro- 
cesses had  not  occurred.  The  lower  lip  was  cleft,  and  invaginated 
along  either  side  of  the  protruding  tongue  to  which  it  was 
attached. 

Head, 

The  scalp  was  covered  by  short,  fine  blond  hair.  On  incising 
the  scalp  and  rolling  it  back,  the  bones  and  sutures  presented  the 
following  arrangement.  Anteriorly,  the  bones  and  sutures  were 
normal,  there  being  the  usual  unfused  double  frontal,  two  parietal 
and  temporal  bones,  coronal  and  sagittal  sutures.  At  the  location 
of  the  posterior  fontanel  however,  there  was  a  large  triangular 
shaped  fontanel.  Posteriorly  this  was  bounded  by  a  polygonal 
bone  representing  a  common  or  fused  parietal  bone.  Separating 
this  bone  on  each  side  from  the  adjacent  parietal  bone  was  a 
suture  which  anteriorly  joined  each  lateral  angle  of  the  large  pos- 
terior fontanel.  Postero-laterally  each  of  these  secondary  sagittal 
sutures  joined  with  their  respective  secondary  lambdoidal  sutures. 
These  bounded  the  two  occipital  bones  anteriorly  and  posteriorly 
and  separated  them  on  one  side  from  the  normally  situated  parietal 
bone,  and  on  the  other  side  from  the  small  common  parietal  bone 
which  lay  between  them.  Inspection  of  the  interior  of  the  skull 
disclosed  two  distinct  cerebellar  fossae.  The  anterior  and  middle 
fossae  were  not  duplicated. 

Brain, 

The  cerebrum  was  normal  in  appearance.  The  optic  chiasm 
was  single.  There  were  two  sellae  turcicae  and  two  hypophyses. 
At  the  crura  the  single  axis  became  double,  and  distinct,  there 
being  two  pontes,  two  medullae,  two  cerebella  and  two  spinal  cords, 

Oropharyngeai^  Cavity. 

There  was  a  large,  common,  oropharyngeal  cavity.  The 
"anterior"  or  projecting  tongue  seen  in  Figure  I  was  attached 
anteriorly  to  the  floor  of  the  buccal  cavity  and  to  the  cleft  lower 
lip  and  posteriorly  to  the  posterior  wall  of  the  pharynx.  Two 
narrow  bands  of  tissue  arising  from  the  postero-lateral  sur- 
faces of  this  tongue  were  also  attached  to  the  pharynx  pos- 
teriorly. Beneath  the  posterior  portion  of  the  tongue  was  the 
opening  into  the  main  larynx.  Just  posterior  to  this  was  the  single 
and  common  oesophageal  opening  in  the  floor  of  the  oropharyn- 
geal cavity.  Still  posterior  to  this  opening  was  the  lesser  laryn- 
geal cleft  or  orifice  situated  beneath  the  base  of  the  lesser,  or 


—  104  — 

"posterior"  tongue  with  the  cleft  lying  in  the  vertical  instead  of 
the  horizontal  plane.  The  "posterior"  tongue  was  attached  at  its 
base  to  the  posterior  margin  of  the  oropharyngeal  floor  with  its 
base  directed  anteriorly  toward  the  base  of  the  "anterior"  or 
visible  tongue,  and  also  latero-posteriorly  to  the  pharyngeal  wall 
in  common  with  the  other  tongue.  On  account  of  this  peculiar 
mode  of  attachment  the  "posterior"  tongue  was  twisted  or  par- 
tially rotated  on  its  long  axis  to  one  side,  accommodating  itself  to 
a  relatively  small  space  and  with  the  greater  portion  of  its  surface 
in  close  proximity  to  the  pharyngeal  wall.  Finally,  there  was  a 
relatively  thick  band  of  tissue  extending  from  the  base  of  the 
"posterior"  tongue  across  the  oesophageal  opening  to  the  anterior 
commissure  of  the  "anterior"  larynx. 

Thorax. 

The  conditions  found  in  the  thorax  were  especially  interest- 
ing. As  may  be  understood  after  consulting  Figs.  I  and  II  the 
upper  ribs  of  the  opposite  sides  of  the  two  bodies  were  joined  to 
a  common  rudimentary  sternum,  one  for  the  anterior  aspect  and 
a  still  less  developed  one  for  the  posterior  aspect.  There  was 
duplication  of  the  viscera.  The  noteworthy  feature  was  the  struc- 
ture and  relationship  of  the  two  hearts  and  the  arrangement  of 
the  larger  vessels.  The  smaller  heart  consisted  of  one  main 
chamber.  Opening  into  this  were  two  pulmonary  veins  from  the 
two  smaller  lungs,  and  also  the  inferior  vena  cava  of  this  side. 
A  relatively  large  vein  connected  it  with  the  right  auricle  of  the 
other  or  larger  heart.  This  vessel,  (Fig.  4),  received  one  or  more 
tributaries  from  the  cervical  region  and  evidently  corresponded 
to  an  anomalous  vena  cava  superior.  There  were  two  small,  ap- 
parently obliterated  (  ?  arterial)  vessels  arising  from  the  superior 
pole  of  the  one-chambered  heart.  These  passed  upward  closely 
parallel  to  each  other  for  a  short  distance  and  connected  with  the 
larger  aortic  branches  (3  and  4,  Fig.  4). 

The  main  or  larger  heart  was  hypertrophied.  It  exhibited 
the  following  interesting  anomalies.  The  auricles  were  divided 
by  a  thin,  imperfect,  membranous  septum  in  which  there  was  a 
very  large  foramen  ovale.  The  auricle  which  evidently  repre- 
sented the  left  auricular  chamber  received  two  vessels,  one  from 
each  of  the  two  larger  lungs,  evidently  the  pulmonary  veins.  The 
other,  or  right  auricle  received  the  inferior  vena  cava  of  this  side. 
The  venous  trunk  (5,  Fig.  IV)  bringing  blood  from  the  lesser, 
one-chambered  heart  and  cervical  region,  also  opened  into  this 
auricle  just  lateral  to  the  large  foramen  ovale.     A  set  of  valves 
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guarded  the  opening-  from  the  right  auricle  into  the  right  ventricle. 
The  right  ventricle  gave  origin  to  no  arterial  trunk,  but  com- 
municated with  the  left  ventricle  by  a  large,  half-moon  shaped 
opening  situated  just  below  the  auricular  floor  in  the  septum  ven- 
triculorum.  The  left  ventricle  and  the  left  auricle  were  separated 
by  a  set  of  valves.  The  left  ventricle  gave  off  two  aortae  which 
supplied  the  two  fused  bodies.  These  vessels  while  arising  in  close 
proximity  to  each  other  were  entirely  separate  and  distinct,  their 
respective  origins  being  about  3  mm.  apart.  For  the  sake  of 
clearness  these  vessels  will  be  called  aorta  dextra  and  aorta  sinistra 
relative  to  the  positions  in  which  they  occurred  with  regard  to  the 
facial  or  anterior  aspect  of  the  monster.  From  the  first  portion 
of  the  ascending  arch  of  aorta  sinistra  two  distinct  vessels  of 
fairly  large  caHbre  were  given  oft"  and  evidently  represented  two 
pulmonary  arteries  as  each  passed  backward  and  laterally  to  its 
corresponding  lung.  From  the  base  of  the"  ascending  arch  of 
aorta  dextra  a  relatively  large  vessel  passed  upward  and  laterally 
to  the  cervical  region  and  apparently  corresponded  to  the  left 
common  carotid.  About  2  cm.  from  its  origin  it  was  joined  by  a 
branch  from  the  transverse  arch  of  aorta  sinistra,  the  two  fusing 
to  form  one  vessel  which  passed  headward.  At  about  the  place 
where  the  transverse  arch  turned  downward  to  form  the  descend- 
ing arch  a  large  trunk  (3  and  4,  Fig.  IV),  was  given  off  from 
each  aorta  and  passed  backward,  one  on  each  side  of  the  neck, 
encircling  the  cervical  region  like  a  collar  and  terminating  in  the 
lesser  lungs  of  the  opposite  side.  (Fig.  IV).  Two  small  branches 
connected  with  the  rudimentary  ascending  (  ?  arterial)  trunks  of 
the  one-chambered  heart. 

Also,  arising  from  these  long,  neck  encircling  trunks  were 
cervical  branches.  Owing  to  the  fact  that  the  organs  had  to  be 
removed  en  masse  through  a  low,  transverse,  abdominal  incision, 
the  subclavian  vessels  could  not  be  definitely  identified.  It  appears 
probable,  however,  that  one  subclavian  artery  on  each  side,  the 
ones  nearest  the  "facial  aspect''  of  the  monster,  arose  from  its  cor- 
responding aorta,  while  the  other  two  subclavians  arose  from  their 
respective  long  neck  encircling  trunks  (3  and  4).  Continuing 
downward  the  two  aortae  supplied  the  abdominal  viscera  and 
lower  extremities  of  their  respective  bodies.  In  brief  recapitula- 
tion then,  the  vascular  system  presented  the  following  chief  fea- 
tures. The  one-chambered,  or  lesser  heart  apparently  acted  as  a 
subsidiary  pump  to  propel  venous  blood  brought  from  the  abdom- 
inal viscera  and  lower  extremities  and  probably  in  part,  from  the 
head  region  of  its  respective  body  over  into  the  right  auricle  of  the 
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chief  heart.  This  latter  organ  through  the  two  aortae  sent  blood 
to  both  bodies.  Finally,  it  is  apparent  that  there  must  have  been 
a  free  intermingling  of  venous  and  arterial  blood. 

Abdominai.  Cavity. 

The  upper  part  of  the  abdomen  formed  a  single  common 
cavity  with  respect  to  the  two  bodies.  At  the  level  of  the  umbilicus 
the  bodies  became  separate  each  with  a  distinct  abdominal  cavity 
normally  formed.  The  diaphragm  was  imperfect,  there  being 
a  large  opening  on  the  side  of  the  left  body  viewed  from  the 
anterior  aspect.  There  was,  however,  no  hernia  of  thoracic  or 
abdominal  organs  through  this  opening. 

Livers. 

The  larger  or  main  liver  was  situated  with  its  antero-superior 
surface  toward  the  abdominal  wall  of  the  facial  aspect.  It  was 
considerably  larger  than  the  smaller  liver  which  lay  directly  pos- 
terior with  the  stomach  between  them.  Each  liver  had  its  re- 
spective gall-bladder. 

Gastro-Intestinal  Tract. 

The  stomach  was  single  and  lay  between  the  lesser  and  main 
liver.  The  duodenum  received  a  bile-duct  from  each  gall-bladder. 
The  upper,  or  jejunal  portion  of  the  small  intestine  was  single, 
the  only  suggestion  of  any  duplication  being  a  delicate  fibrous 
cord  which  was  apparently  attached  to  the  mesentery  in  the  region 
of  the  duodenum.  The  remainder  of  the  intestine  including 
ileum  and  colon  was  duplicated.    Each  colon  contained  meconium. 

Gen ito-Uri NARY  Systems. 

The  kidneys  were  duplicated,  situated  in  their  usual  positions, 
and  were  of  the  ordinary,  lobulated,  foetal  type.  The  ureters 
were  normal  and  opened  into  their  respective  bladders,  both  of 
which  had  a  patulous  urethra.  The  internal  and  external  genitalia 
were  of  normal  female  type  in  both  bodies. 

In  conclusion  the  scope  of  this  paper  will  not  permit  a  dis- 
cussion of  the  various  theories  attempting  to  explain  the  forma- 
tion of  such  a  monster  as  has  just  been  described.  It  may  not 
be  amiss,  however,  to  briefly  state  that  the  nature  of  the  duplica- 
tion in  this  case  appears  to  be  explained  best  according  to  Adami 
who  believes  that  there  has  been  derivation  from  a  common 
germinal  area  with  more  or  less  complete  dichotomy  before  the 
end  of  the  gastrula  stage  and  later  apicopolar  fusion  before  the 
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head  curve  has  developed,  with  consequent  approximation  of  the 
superior  growing  points  in  the  region  of  the  infundibula.  To 
quote  directly  from  Adami's  text — Vol.  i — Page  250:  "when  the 
main  axis  of  the  two  embryos  are  not  in  a  straight  line,  then  on 
the  side  in  which  the  angle  of  juncture  is  less  than  180  degrees 
a  certain  number  of  cells  of  the  same  embryo  destined  to  develop 
parts  of  the  face  by  growth  in  a  latero-superior  direction  will,  in 
their  growth  forward,  find  themselves  opposed  and  arrested  by  the 
equal  force  with  which  the  corresponding  cells  of  the  other 
embryo  are  tending  to  grow  in  an  exactly  opposite  direction. 
When  forces,  equal  and  opposite,  meet  each  other, — the  result  is 
that  they  neutralize  each  other ;  in  other  words,  portions  of  the 
facial  parts  do  not  develop." 

In  this  case  then  fusion  was  at  such  an  angle  that  the  sec- 
ondary defective  face  practically  did  not  develop.  This  monster 
would  conseuently  be  designated  a  cephalothoracopagus  mono- 
symmetros. 

For  numerous  valuable  suggestions  and  the  photographs  we 
desire  to  express  our  appreciation  to  Dr.  S.  R.  Haythorn. 


FOETUS  HOLOACARDIUS  ACORMUS  IN  HETEROLO- 
GOUS  (TRIPLET)   PREGNANCY.* 

G.  W.  PHi5r.AN,  M.D., 

Late  Intern,  Montreal  Maternity  Hospital;  Late  Intern,  Royal 

l^ictoria  Hospital. 

Maudi:  E.  Abbott,  M.D., 

McGill  University,  Montreal. 

{From  the  Medical  Museum  of  McGill  University.) 

{Preliminary  Report). 

The  term  acardiac  monster  is  applied  to  those  cases  of  uni- 
ovular douple  or  triple  birth  in  which  the  motor  force  of  the  circu- 
lation of  one  foetus  overpowers  that  in  the  other,  so  that  the  sec- 
ond becomes  what  may  be  termed  a  placental  parasite  upon  the 
first.  In  such  cases  the  heart  of  the  parasitic  twin  becomes  in 
whole  or  in  part  obliterated  (holoacardius;  hemiacardius),  and  its 
blood  supply  is  propelled  through  its  cord  by  the  action  of  the 
heart  of  its  fellow.    The  result  is  an  ill-formed  mass,  more  or  less 

*  Presented   at   the    Meeting   of   the   American    Section,    International 
Association  of  Medical  Museums,  Washington,  D.  C,  May  8th,  1916. 
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differentiated   into   trunk,   caudal   and   cephalic   ends,   and   rudi- 
mentary extremities. 

The  development  of  the  head  end  very  rarely  predominates. 
According  to  Schwalbe,  only  four  w^ell  authenticated'cases  are  re- 
corded. To  such  cases  of  predominant  development  of  the  cephalic 
end,  with  or  without  rudimentary  trunk  remains,  the  term  foetus 
holoacardius  aconmts  is  given.  The  present  communication  is  a 
very  brief  preliminary  report  of  a  fifth  case  of  this  rare  type  of 
monstrosity,  in  which  it  is  to  be  noted  as  a  further  point  of  in- 
terest that  the  acormus  constituted  one  member  of  a  heterologous 
triplet  pregnancy.  The  specimen  is  illustrated  in  the  ac- 
companying plates  (Figs.  I  and  II)  with  its  placenta,  from  which 
the  cord  of  its  uniovular  fellow  is  seen  emerging.  A  detailed 
study  of  this  extremely  rare  and  interesting  case  with  full  dissec- 
tions and  results  of  microscopic  investigation  will  be  published,, 
by  Dr.  Phelan  elsewhere,  at  a  later  date. 

CuNicAL  History. 

The  mother  was  a  Canadian  aged  21,  single,  nulHparous^ 
Has  had  scarlet  fever,  personal  history  otherwise  negative.  Last 
period  October  19th,  191 1.  Foetal  movements  first  felt  in  Feb- 
ruary, 1 91 2. 

First  seen  on  May  i6th,  19 12,  in  labor.  The  abdomen  was 
markedly  distended,  and  a  diagnosis  of  twins  in  positions  L.  O. 
A.  and  L.  S.  A...  with  possible  hydramnios  was  made.  The  pelvis 
was  normal,  temperature,  pulse,  and  respiration  also  normal. 

The  pains  began  at  8  a.  m.,  the  first  child  was  born  at  2:40 
p.  m.,  the  second  at  2:50  p.  m.,  and  the  third  (the  acardiac  mon- 
ster) at  3  :oo  p.  m.  The  delivery  was  not  compHcated.  The  sec- 
ond child,  distinctly  larger  than  the  first,  was  a  breech  presentation 
and  was  extracted  without  difficulty.  After  its  delivery  the  fundus 
was  felt  to  be  still  very  large,  and  a  large  mass  was  palpable, 
which  proved  to  be  the  third  (acardiac)  foetus.  It  was  in  a  sep- 
arate amnion  which  was  included  within  the  sac  of  the  first  child ; 
and  it  received  its  blood  supply  by  a  small  branch  vessel  arising 
from  one  of  the  large  veins  coursing  over  the  placenta,  which 
entered  into  formation  of  the  cord  of  the  first  child.  The  placenta 
and  membranes  were  intact. 

Careful  examination  of  tlie  ])laccntal  mass  showed  that  it 
consisted  of  two  placentae  fused  along  their  placental  edge  about 
7  cm.,  and  forming  what  at  first  sight  appeared  to  be  a  single 
large  placenta.  There  were  two  chorions  and  three  distinct 
amnions.     The  amnion  and  chorion  from  those  of  the  first,  this- 


Fig.  I.  Anterior  view  of  acormus  with  foetal  surface  of  placenta  show- 
ing attachment  of  its  cord  to  a  large  vein.  Lip  ring  is  plainly  shown  and 
the  protruding  tongue,  also  the  sac-like  structure  attached  to  this  posterior 
surface.  From  Specimen  5920,  Medical  Museum,  McGill  University,  pre- 
sented by  Dr.  G.  W.  Phelan. 


Fig.  2.  Lateral  view  of  acormus  showing  cowl  of  hair,  protruding 
tongue,  and  cleft  in  lip  ring.  A  portion  of  the  gum  is  also  plainly  seen 
betwem  the  lip  ring  and  the  tongue. 


Fig.  3.  Skiagraph  of  acormus  showing  whorl-like  arrangement  of 
teeth,  suspected  temporal  bone  and  undifferentiated  cranial  or  skeletal  mass 
posteriorly. 

From  skiagraph  taken  by  Dr.  A.  H.  Pirie,  Royal  Victoria  Hospital. 
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foetus  and  the  placenta  to  wliich  it  was  attached  are  not  shown 
in  the  ilhistration.  This  amniotic  sac  contained  a  great  amount 
of  fluid.  The  fact  that  the  third  foetus  (the  monster)  received 
its  nourishment  from  the  blood  supply  of  the  first  through  its  own 
very  short  rudimentary  cord,  probably  explains  why  the  first  child 
was  much  smaller  than  the  second,  the  conclusion  being  that  the 
first  and  third  foetuses  were  derived  from  a  single  ovum,  while 
the  second  foetus  was  derived  from  a  second  ovum,  the  whole 
constituting  a  heterologous  triplet  pregnancy. 

The  patient  became  mentally  deranged  after  the  delivery,  but 
her  mental  condition  cleared  up  before  her  discharge  on  May 
26th,  1912. 

Details  of  the  three  foetuses  may  be  thus  summarized: 

1.  First  horn.  A  small  but  vigorous  male  child,  weighing 
1470  gms.,  40  cm.  in  length,  vertex  presentation,  which  lived  nine 
days,  dying  on  May  25th. 

2.  Second  child.  Normal  well-formed  male  child,  larger 
than  the  first,  weighing  1780  gms.,  43  cm.  in  length,  breech  pres- 
entation.    Still  born.    Excessive  amount  of  liquor  amnii. 

3.  Third  horn.  Foetus  holoacardius  acormus.  A  mis-shapen 
mass,  19  cm.  in  length,  consisting  chiefly  of  the  head  end. 

Description  of  Specimen. 

The  placenta,  common  to  the  acardiac  monster,  and  the  first 
child,  has  been  preserved. 

The  placenta  presents  the  picture  of  a  full  term  placenta, 
discoid  in  shape,  from  which  two  cords  arise.  One  of  these  cords 
is  of  large  size  and  of  quite  normal  character  save  that  it  possesses 
a  velamentous  insertion.  To  it  the  normal  first  born  child,  was 
attached.  The  second  cord  is  very  small,  two  inches  in  length,  and 
consists  only  of  a  single  small  artery  of  microscopic  size  and  one 
large  dilated  vein ;  it  apparently  springs  from  the  largest  vein  of 
the  placenta  about  12  cm.  from  the  point  where  this  vein  becomes 
a  part  of  the  cord  of  the  first  child.  On  the  edge  of  the  placenta 
opposite  to  the  insertion  of  this  minute  cord  are  seen,  upon  the 
uterine  surface  of  the  chorion,  the  remains  of  the  attachment  of 
the  second  placenta  which  belonged  to  the  heterologous  member 
of  the  triplet  pregnancy,  and  which  has  not  been  saved. 

The  acormic  monster  is  a  grotesque  ovoid  object  resembling 
in  size  and  shape  an  enormous  magnified  Lima  bean,  measuring 
in  the  hardened  museum  specimen  approximately  12  x  8  x  8  cm. 
On  its  cephalic  pole  a  large  greatly  distorted  mouth  can  be  made 
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out,  protruding  from  which  is  an  irregular  tongue  mass,  to  the 
lower  edge  of  which  is  seen  attached  a  loose  sac  the  size  of  a  large 
thumb-nail.  The  buccal  cavity  is  bounded  by  a  sharp  angular  ring 
of  cartilaginous  hardness  covered  with  mucous  membrane  which 
represents  gums,  and  which  contains  large  teeth,  as  revealed  by 
the  X-ray  and  by  palpation ;  this  ring  is  again  surrounded  by  a  soft 
everted  circular  lip  which  is  covered  with  epidermis  without  and 
by  mucous  membrane  on  its  buccal  side.  Both  these  rings  are 
continuous  save  at  one  point  on  their  upper  borders  where  they 
are  sharply  cleft  resembling  in  appearance  a  hare  lip,  (although 
other  signs  of  differentiation  into  the  superior  or  inferior  maxillae 
are  not  visible  even  in  the  X-ray).  A  distinct  resemblance  to  a 
face  is  given  by  a  cowl-like  semicircle  of  reddish  brown,  slightly 
curly  hair,  which  surrounds  the  upper  half  of  the  pole  at  a  dis- 
tance of  about  4  cm.  from  the  borders  of  the  buccal  cavity.  The 
intervening  skin  is  marked  by  a  linear  and  a  small  circular  defi- 
ciency in  the  epidermis  so  spaced  as  to  resemble  traces  of  eye 
clefts. 

The  remainder  of  the  monster  is  covered  by  apparently  nor- 
mal epidermis. 

The  miniature  cord  enters  the  monstrosity  about  midway  be- 
t\veen  its  poles  on  its  lower  surface  being  received  into  a  deep 
depression  corresponding  to  the  hilus  of  the  bean  to  which  it  has 
been  likened.  Hanging  from  the  cord  at  its  entrance  to  the  mon- 
ster can  be  seen  the  remains  of  the  torn  amnion. 

Description  of  Skiagraph. 

The  X-ray  plate  was  kindly  made  by  Dr.  A.  H.  Pirie,  who 
is  now  in  charge  of  the  X-Ray  Department  of  the  McGill  Gen- 
eral Hospital  in  France.  For  the  following  reading  of  the  plate 
and  for  the  remarkable  photograph  of  it  shown  in  Figure  HI,  we 
are  indebted  to  Dr.  H.  H.  Cheney,  Assistant  Rontgenologist  to 
the  Royal  \'ictoria  Hospital: — 

"The  skiagraph  was  taken  laterally  and  singly.  In  the  an- 
terior portion  of  the  mass  was  found  a  w^horl  of  incisor  teeth, 
seven  in  number,  attached  to  a  membranous  base  smaller  than  the 
total  mass  of  teeth.  Behind  this  and  intimately  joined  to  it  is  an- 
other mass  of  equal  length  but  slightly  smaller  in  calibre  which 
has  the  appearance  of  a  temporal  bone  with  the  mastoid  process 
included.  Behind  this  is  an  amorphous  mass  about  two-thirds  the 
length  of  the  parts  referred  to  above.  Form  cannot  be  given  to 
this  with  a  single  skiagraph  but  it  rather  suggests  a  spiral  forma- 
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tion.  The  dark  area  in  the  accompanying  photograph  in  my 
opinion  is  not  calcareous  to  any  extent  but  rather  membranous 
and  calcification  is  at  its  very  earliest  stage." 

The  writers'  thanks  are  also  due  to  Mr.  H.  H.  Wootton,  of 
the  Royal  Victoria  Hospital,  for  the  taking  of  the  photographs. 


REVERSED  TORSION  OF  THE  VENTRICULAR  BEND 
OF  THE  EMBRYONIC  HEART  IN  THE  EXPLAN- 
ATION OF  CERTAIN  FORMS  OF  CARDIAC 
ANOMALY.* 

Frederic  T.  Lewis,  Harvard  Medical  School,  and  Maude  E. 

Abbott,  McGiel  University. 

{Presented  hy  Dr.  Abbott). 

Preliminary  Communication. 

In  the  now  quite  well  recognized  anomaly  known  as  transpo- 
sition of  the  arterial  trunks  the  aorta  and  pulmonary  artery  arise 
in  more  or  less  completely  reversed  relations ;  the  aorta  comes  off 
anteriorly  from  the  right  ventricle  and  the  pulmonary  posteriorly 
from  the  left,  the  ventricles  and  auricles  remaining  as. in  the 
normal  heart,  that  is,  not  sharing  in  the  transposition.  Such  a 
state  of  things  means  of  course  a  short  circuiting  of  the  circula- 
tion so  that  aerated  blood  is  returned  from  the  left  ventricle  to 
the  lungs  while  venous  blood  is  sent  from  the  right  ventricle  back 
into  the  systemic  circulation  without  aeration.  It  is  naturally  in- 
compatible with  life  unless  relieved  by  some  compensating  com- 
munication betv/een  the  two  circulations,  such  as  is  supplied  by 
a  patent  ductus  or  foramen,  or  a  defective  inter-ventricular  sep- 
tum ;  even  in  these  cases  the  condition  leads  at  birth  to  the  most 
extreme  type  of  morbus  coerulens  known. 

The  subject  of  transposition  of  the  arterial  trunks  received 
its  first  elucidation  from  the  great  work  of  Rokitanski,  who  in  his 
elaborate  monograph  on  cardiac  defects  attributes  it  to  a  deviation 
of  the  spirally  placed  aortic  septum.  Developing  in  the  primitive 
common  arterial  trunk  at  an  early  stage,  the  septum  normally 
divides  it  into  an  anteriorly  placed  pulmonary  artery,  which  is 
thrown  into  exclusive  communication  with  the  right  ventricle  by 
the  union  of  the  aortic  and  interventricular  septa,  and  a  posterior- 

*  Presented  before  the  American  Association  of  Pathologists,  and  Ex- 
hibited at  the  American  Section  of  the  Museums  Association,  May,   1916. 
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ly  placed  aorta,  which  is  united  with  the  left  ventricle  in  the  same 
manner.  In  the  light  of  the  more  exact  knowledge  of  today  this 
theory  does  not  seem  to  meet  all  the  facts,  although  it  probably 
has  a  place  in  their  explanation.  The  subject  has  been  further 
studied  by  Dr.  Arthur  Keith  and  Dr.  Jane  Robertson^  but  the 
origin  of  this  anomaly  is  still  obscure. 

During  the  course  of  a  study  of  the  recorded  cases  of  con- 
genital cardiac  diseases  made  by  one  of  us  (M.  E.  A.)  for  a  spe- 
cial purpose-,  our  attention  was  attracted  to  a  rare  form  of  car- 
diac anomaly  observed  in  a  specimen  in  the  Warren  Anatomical 
Museum  of  the  Harvard  Medical  School.  In  this  specimen,  as 
in  six  similar  cases  recorded  in  the  literature  (Young^,  Peacock*, 
Rokitanski''  (two  cases),  Theremin,  obs.  43,  and  Marchand'^), 
the  great  vessels  arise  in  transposed  relations,  and  a  malposed 
muscular  septum  cuts  off  a  small  chamber  which  gives  off  the 
aorta  and  is  situated  at  the  upper  and  anterior  aspect  of  the  ven- 
tricular portion  of  the  heart.  The  large  remaining  portion  of  the 
ventricle  gives  off  a  small  thin-walled  pulmonary  artery,  receives 
the  mitral  and  tricuspid  orifices,  and  communicates  with  the  small 
chamber  by  a  large  diamond  shaped  opening.  This  heart  is  from 
a  youth  of  twenty-one,  who  died  in  1838  of  pulmonary  phthisis. 
The  most  striking  thing  in  its  appearance  is  the  transposition  of 
the  great  trunks ;  the  large  thick  walled  ventrally  placed  aorta 
emerges  anteriorly  from  the  small  "imperfectly  divided-off  por- 
tion of  the  ventricle,  and  crosses  in  front  of  the  pulmonary  ar- 
tery, which  arises  behind,  in  the  position  of  the  normal  aorta, 
from  the  main  portion  of  the  large  common  ventricle.  The  distal 
relations  of  the  two  trunks  to  the  aortic  arch,  including  the  right 
and  left  pulmonary  branches  and  ductus  arteriosus  were  appar- 
ently normal,  and  the  atria  and  atrio-ventricular  orifices  are  nor- 
mally arranged.  That  is  to  say  a  true  transposition  of  the  arterial 
trunks,  without  transposition  of  the  heart  as  a  whole,  exists.  In 
Fie.  I  this  heart  is  shown  at  B  beside  a  normal  one  for  comparison 
(A).    (Fig.  i,B). 

A  sj:)ecimen  in  the  Museum  of  McGill  University  represents 
an  interesting  variant  of  the  above  anomaly,  in  that  the  great 

'Journ.  Patli.  and  Bact.  1913,  xviii,  p.  191. 

'Abbott,  Osier  and  McCrae's  System  of  Medicine,  2nd  Edition,  VoL 
IV,  191S. 

'Journ.  Anat.  and  Physiol.,  1907,  xli,  190. 

*  Trans.  Path.  See,  London,  1854,  vi,  177. 

'Vienna,  1875. 

"Verb.  d.  XII  Deut.  path.     Gesell,  1908,  p.  17' 


Fig.  I. 


A,  ventral  view  of  a  normal  adult  human  heart.  B,  corresponding- 
view  of  an  adult  human  heart  showing  reversed  torsion.  C,  model  of  the 
heart  of  a  4.9  human  embryo,  which  in  D  has  been  manipulated  so  as  to 
present  reversed  torsion.  E,  model  of  the  normal  heart  of  a  10  mm. 
human  embryo,  the  torsion  of  which  has  been  reversed  in  F. 

a,  aorta,  at.  d,  right  atrium  (or  auricle),  at.  s,  left  atrium  (or 
auricle),    p,  pulmonary  artery,    v.  d,  right  ventricle,    v.  s,  left  ventricle. 

Reprinted  from  the  Anatomical  Record.  Lewis  and  Abbott,  1315. 
Vol.  9. 


Fig.  2.  Cor  Biatriatum  Triloculare  with  malposed  interventricular 
septum,  cutting  off  a  .small  chamber  which  gives  off  the  pulmonary  artery 
from  a  large  common  ventricle  which  gives  off  the  aorta. 

Note  that  the  great  vessels  are  here  in  their  normal  relations,  i.  e.,  are 
not  transposed.     The  pale  line  shows  venous,  the  dark  line  arterial  blood. 

Diagrammatic  sketch  by  Prof.  R.  Tait  Mackenzie,  from  a  specimen  in 
the  Medical  Museum  of  McGill  University,  presented  by  Dr.  Andrew 
Holmes,  first  Dean  of  the  faculty  in  1824. 
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trunks  arise  from  the  respective  chambers  in  their  normal  instead 
of  the  transposed  relations,  thus  proving  that  their  transposition 
is  not  an  essential  part  of  the  complicated  anomaly  presented  by 
the  Harvard  heart  and  the  like  cases.  This  specimen,  which  in 
this  particular  is  unique  in  the  literature,  was  reported  by  the  late 
Dr.  Andrew  Holmes",  first  Dean  of  the  Medical  Faculty,  in  1823. 
It  is  figured  diagrammatically  in  Fig.  2. 

The  Harvard  specimen  was  brought  to  Dr.  Frederic  Lewis 
by  the  writer  for  embryological  interpretation  and  formed  the 
starting  point  of  the  present  investigation.  From  the  conditions 
seen  in  the  Holmes  heart  it  was  clearly  evident  that  the  problem 
to  be  explained  was  a  two-fold  one,  namely,  (a)  the  peculiar 
form  of  triloculate  heart  common  to  all  the  cases  in  the  series,  and 
(b)  the  transposition  of  the  great  trunks  complicating  the  present 
case.  Dr.  Lewis  thought  that  the  first  of  these  two  conditions 
probably  represented  an  arrest  of  development  at  a  stage  shown 
in  a  model  already  made  by  himself  of  the  interior  of  a  10  mm. 
embryo  heart  (Fig.  IE.)  and  further  suggested  as  an  explana- 
tion of  the  transposition  that  in  the  embryo  the  cardiac  tube  had 
bent  in  the  reverse  direction  to  that  which  is  normal,  so  that  the 
aortic  limb  turned  upward  on  the  left  side  of  the  common  ven- 
tricle instead  of  on  the  right,  thus  bringing  the  great  vessels  into 
an  apparently  reversed  relation  with  the  vessels  of  the  arch.  That 
such  a  reversed  torsion  of  the  cardiac  tube  can  and  does  occur  in 
life  is  shown  in  a  plate  in  Remak's^  atlas  in  which  the  heart  of  a 
chick  embryo  at  a  very  early  stage  before  pouching  of  the  auricles 
has  occurred,  is  seen  abnormally  bent  to  the  left  side,  while  a 
second  heart  at  the  same  stage,  with  the  normal  bending  of  the 
tube  to  the  right,  is  shown  in  the  same  plate  for  comparison. 

In  order  to  verify  Dr.  Lewis'  suggestion  of  reversed  torsion 
as  an  explanation  of  transposition,  (which  we  found  had  already 
been  made  by  Keith),  he  and  the  writer  together  undertook  the 
following  investigation.  Normal  embryonic  hearts  at  the  critical 
stages  were  selected  and  modeled  as  they  occur  in  the  embryo. 
From  the  same  set  of  drawings  second  models  were  then  made 
in  which  the  ventricular  portion  of  the  heart  was  reversed,  sec- 
tion by  section.  The  two  models  of  the  heart  of  a  4.9  mm.  embryo, 
kindly  loaned  to  us  by  Dr.  A.  S.  Begg,  as  also  models  of  the  ex- 

'  Edin.  Med.  Chir.  Soc,  1824,  republished  by  M.  E.  Abbott,  Montreal 
Med.  Jour.,  1901. 

^  Remak,  Untersuchungen  uber  die  Entw.  der  Wirbelthiere.  Taf.  iii, 
Figs.  28  and  29. 
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terior view  of  the  heart  of  the  lo  mm.  human  embryo  have  been 
completed  in  this  way  and  are  figured  here  (Fig.  I,  C-F).  With 
others  of  the  interior,  which  are  still  unfinished,  they  seem  to 
demonstrate  the  correctness  of  the  interpretation.  The  distal 
part  of  the  aortic  trunk,  including'  the  roots  of  the  pulmonary  and 
fourth  aortic  arches,  remains  undisturbed  in  all  its  relations,  and 
the  atria  and  atrio-ventricular  orifices  are  also  in  essentially  nor- 
mal position.  But  the  reversal  of  the  primary  torsion  causes  the 
aorta  to  be  split  ofif  from  the  truncus  arteriosus  ventral  to  the 
pulmonary  artery,  around  the  front  of  which  it  swings  to  the  left 
ventricle. 

The  interior  view  of  the  reversed  model  (Fig.  I,  F)  is  seen 
to  resemble  closely  the  appearance  in  the  Harvard  heart,  in  which 
an  arrest  of  development  at  this  stage  is  complicated  by  transpo- 
sition, and  on  the  other  hand  a  comparison  of  the  interior  of  the 
reconstruction  from  the  same  heart  in  its  normal  condition,  i.  e. 
unreversed,  with  the  interior  of  the  Holmes'  heart,  in  which  the 
great  trunks  arise  in  normal  relations,  shows  strikingly  similar 
features. 

The  application  of  this  theory  of  the  reversal  of  the  cardiac 
tube  as  an  explanation  of  transposition  of  the  arterial  trunks  in 
the  comparatively  large  group  of  cases  in  which  this  occurs,  un- 
complicated by  the  anomaly  seen  in  the  Harvard  heart,  is  less 
obvious.  For.  if  the  reversal  be  complete,  and  development  pro- 
ceeds on  this  basis,  one  must  conclude  that,  the  relationship  of  all 
the  parts  concerned  being  entirely  reversed,  no  pathological  re- 
sults would  ensue,  that  is  to  say,  the  aorta,  although  placed  an- 
teriorly, would  continue  to  drain  the  left  ventricle  and  the  pul- 
monary artery,  although  placed  posteriorly,  would  continue  to 
drain  the  right.  The  displacement  of  the  orifices  relatively  to  the 
pulmonary  and  aortic  trunks  and  to  the  atrio-ventricular  orifices 
would  take  eflfect  only  when  the  reversed  torsion  was  incomplete, 
so  that  from  juxta-position  the  aorta  would  be  thrown  into  rela- 
tion with  the  mitral  orifice  and  the  pulmonary  with  the  tricuspid. 
That  such  an  incomplete  torsion  is  the  underlying  cause  in  the 
cases  of  true  transposition  is  borne  out  by  the  examination  of  two 
cases,  kindly  loaned  to  us  for  purposes  of  study  by  Professor  W, 
G.  MacCallum  in  New  York,  and  figured  by  him  in  the  New  York 
Pathological  Society  Transactions  for  1015.  In  both  these  speci- 
mens the  aorta  arises  anteriorly  and  slightly  to  the  right  from  the 
ill-developed  conus  of  the  right  ventricle  and  passes  upward  to 
the  arch,  Avhile  the  pulmonary  artery  arises  from  the  left  ven- 
tricle, to  the  left  and  only  slightly  posteriorly  to  the  aorta,  being 
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almost  on  a  parallel  plane  with  it.  This  is  not  a  complete  reversal 
of  the  two  trunks  in  the  sense  that  although  they  arise  from  re- 
versed ventricles  they  do  not  take  up  the  relative  position  normal- 
ly occupied  by  each  other.  An  exactly  similar  external  appear- 
ance is  produced  in  the  embryonic  hearts  reconstructed,  if  instead 
of  complete  reversing  the  ventricular  portion  of  the  plates,  a  par- 
tial reversal  is  carried  out;  such  a  partial  reversal  interiorly 
should  have  the  effect  of  throwing  the  aorta  into  communication 
with  the  right  ventricle  and  the  pulmonary  artery  with  the  left. 
Two  such  anomalous  models  have  been  made  by  us,  illustrative 
of  an  incomplete  torsion  both  of  the  nonnal  and  of  the  reversed 
cardiac  loop.  In  both  of  these  cases  it  may  be  supposed  that  the 
aorta  would  be  thrown  into  the  right  ventricle  and  the  pulmonary 
to  the  left,  although  the  external  relations  of  the  two  vessels 
would  dift'er  in  each  case. 

The  investigation  upon  this  interesting  subject,  especially  in 
relation  to  the  interior  conditions  arising  as  a  result  of  such  de- 
formities is  being  completed  and  will  be  published  at  a  later  date. 

COARCTATION  OF  THE  AORTA  WITH  PATENT 
DUCTUS  ARTERIOSUS.!* 

Carl  \^ernon  Weller,  M.S.,  M.D., 
Assistant  Professor  of  Pathology,  University  of  Michigan. 

The  heart  which  forms  the  subject  of  this  report  has  proven 
of  unusual  interest  for  it  is  a  very  good  example  of  that  small 
group  of  cases  of  coarctation  of  the  aorta  in  which  the  descending 
aorta  appears  to  be  a  direct  continuation  of  the  pulmonary  artery 
through  a  large  ductus  arteriosus,  thus  simulating,  as  far  as  the 
right  side  of  the  heart  is  concerned,  a  transposition  of  the  great 
vessels.  Associated  with  this  anomaly  and  dependent  upon  it 
there  has  been  in  this  case  a  rather  unusual  degree  of  hypertrophy 
of  the  right  ventricle  and  a  marked  chronic  passive  congestion  of 
the  liver  such  that  a  typical  nutmeg  liver  is  presented  in  a  child 
dying  at  the  age  of  twelve  days.  A  moderate  degree  of  thymic 
hyperplasia  Avas  also  present. 

The  mother  of  Baby  C.  is  married  and  twenty-three  years  of 
age.     Her  family  history  is  practically  negative,  as  has  been  her 

fRead  at  the  Meeting  of  the  American  Section.  International  Asso- 
ciation of  Medical  Museums,  Washington,  May  8th,  1916. 

*From  the  Pathological  Laboratory  of  the  University  of  Michigan, 
Ann  Arbor,  Mich. 
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own.  It  should  be  noted,  however,  that  she  is  one  of  twins  and 
that  her  twin  sister  is  not  in  good  health.  This,  her  first  preg- 
nancy, was  normal.  She  had  entered  the  Obstetric  Ward  of  the 
University  Hospital,  service  of  Dr.  Peterson,  but  finally  decided 
to  be  confined  at  home  where  she  underwent  a  normal  delivery 
and  puerperium. 

Baby  C,  a  well  developed  male  child,  was  born  January  2, 
1916.  He  remained  apparently  well  until  the  ninth  day  when  it 
was  noted  that  he  was  not  well  and  he  was  removed  to  the 
Paediatric  Ward  of  the  University  Hospital,  in  the  service  of  Dr. 
Cowie.  A  marked  cyanosis  and  a  loud  systolic  murmur  rapidly 
developed  and  death  occurred  on  the  twelfth  day. 

At  autopsy,  the  face  showed  cyanosis  and  icterus  and  the 
conjunctivae  were  congested.  Qn  opening  the  thorax  the  thymus 
was  found  to  measure  6.5  cm.  in  length,  4.5  cm.  in  width,  and 
1.3  cm.  in  greatest  thickness,  and  both  right  and  left  lobes  pre- 
sented definite  cervical  prolongations.  The  heart,  about  twice 
normal  size,  lay  almost  transversely,  pushing  the  diaphragm  down 
and  presenting  its  apex  behind  the  lower  border  of  the  fifth  rib 
just  outside  the  left  nipple  line.  The  apex  of  the  heart  was  formed 
by  the  greatly  hypertrophied  right  ventricle  and  a  probe  intro- 
duced into  the  thoracic  aorta  passed  directly  into  this  chamber, 
so  that  at  first  glance  the  heart  gave  the  appearance  of  a  true 
dextrocardia.  There  were  numerous  sub-epicardial  and  sub- 
pleural  haemorrhages  and  a  wedge  shaped  haemorrhagic  area  in 
the  upper  border  of  the  upper  lobe  of  the  left  lung.  Aside  from 
this  area,  the  lungs  were  air-containing  throughout,  but  showed 
a  marked  congestion  and  oedema. 

The  spleen,  firm  and  slightly  larger  than  normal,  showed  a 
marked  passive  congestion.  The  liver  was  also  markedly  con- 
gested and  mottled  purplish  and  brownish  yellow. 

Microscopical  sections  of  all  organs  showed  a  marked  passive 
congestion  but  those  of  the  liver  were  of  special  interest.  The 
changes  here  were  those  of  a  marked  nutmeg  liver.  The  central 
zones  of  the  liver  lobules  showed  marked  necrosis  and  atrophy  and 
in  some  there  was  fibroblastic  proliferation.  There  can  be  no 
doubt  that  the  chronic  passive  congestion  productive  of  these 
marked  tissue  changes  had  been  operative  previous  to  the  birth 
of  the  child. 

The  heart  from  this  case  measures  4.8  cm.  in  width,  4.2  cm. 
in  length  and  3.5  cm.  in  thickness.  The  right  ventricle  forms 
about  three-fourths  of  the  total  bulk  and  itself  measures  3.4  cm. 


Plate  I.  Extreme  hypertrophy  and  dilatation  in  heart  showing  coarcta- 
tion of  the  arch  of  the  aorta  and  apparent  direct  continuation  of  the  pul- 
monary artery  with  the  descending  aorta  through  a  patent  ductus  arteriosus. 
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Plate  IT.  Heart  showing  complete  uncorrected  transposition  of  the 
arterial  trunks.  The  aorta  is  seen  arising  from  the  right  ventricle,  the 
pulmonary  artery  from  the  left,  and  occupying  the  usual  position  is  the 
large,  thick-walled  ductus  arteriosus. 
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in  breadth.    The  right  ventricular  wall  is  7  to  8  mm.  in  thickness 
while  the  left  measures  but  4  to  5  mm. 

As  it  emerges  from  the  heart  the  aorta  measures  7  mm.  in 
diameter.  This  trunk  gives  off  an  innominate  artery  6  mm.  in 
diameter  which  appears  to  be  a  direct  continuation  of  the  aorta, 
while  bending  sharply  to  the  left  a  smaller  vessel,  less  than  5  mm. 
in  diameter  represents  the  aortic  arch.  From  this  the  left  common 
carotid  and  left  subclavian  are  given  off  in  normal  order  but  are 
both  somewhat  smaller  than  the  corresponding  vessels  on  the 
right.  Beyond  the  point  of  origin  of  the  left  subclavian  there  is  a 
portion  of  the  aortic  arch  5  mm.  in  length  and  about  4  mm.  in 
diameter.  This  enters  the  arterial  trunk  made  up  of  the  pul- 
monary artery,  the  ductus  arteriosus  and  the  descending  aorta 
sharply  at  right  angles. 

The  pulmonary  artery  is  i  cm.  in  diameter  as  it  leaves  the 
heart.  The  ductus  arteriosus  measures  6  mm.  in  diameter  and  this 
lumen  is  but  slightly  increased  after  the  portion  of  the  vessel  cor- 
responding to  the  true  aorta  is  reached. 

This  specimen  illustrates  remarkably  well  the  apparent  direct 
continuation  of  the  pulmonary  artery  with  the  descending  aorta 
through  the  ductus  arteriosus  in  a  certain  proportion  of  the  cases 
which  show  some  coarctation  of  the  aorta  in  the  region  of  the 
isthmus. 


COMPLETE    UNCORRECTED    TRANSPOSITION    OF 

GREAT  VESSELS  WITHOUT  DEFECT  IN  THE 

VENTRICULAR  SEPTUM.- 

Carl  Vernon  Weller,  M.S.,  M.D., 
Assistant  Professor  of  Pathology,  Universitx  of  Michigan. 

Transposition  of  the  great  arterial  trunks  continues  to  be 
one  of  the  most  interesting  of  the  congenital  cardiac  lesions. 
The  great  variety  in  respect  to  both  type  and  degree  which  the 
condition  may  present,  the  interesting  developmental  problems  in- 
volved and  the  disproportion  so  often  noted  between  the  marked 
circulatory  disturbance  and  the  relative  absence  (in  many  cases) 
of  physical  signs  have  served  to  maintain  and  stimulate  this 
interest. 

The  heart  which  is  here  described  as  falling  in  this  group  is 
that  of  a  male  child,  Baby  X.,  five  weeks'  old.     The  family  his- 

*From  the  Pathological  Laboratory  of  the  University  of  Michigan. 
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tory  disclosed  certain  hereditary  stigmata.  The  child  was  born 
at  term,  well  nourished,  and  without  external  anomalies.  In  the 
course  of  a  few  weeks  a  very  marked  cyanosis  developed  and  a 
loud  systolic  murmur  was  heard.  The  child's  condition  grew 
rapidly  worse,  the  clinical  picture  was  dominated  by  the  cyanosis 
and  in  the  last  few  days  life  was  sustained  only  by  artificial  res- 
piration and  the  administration  of  oxygen. 

At  autopsy  the  child  still  showed  the  marked  cyanosis.  The 
head  had  a  somewhat  hydrocephalic  appearance.  The  fontanelles 
were  large  and  all  the  sutures  gaping,  with  cranial  asymmetry  of 
the  frontal  region.  The  increase  in  intra-cranial  pressure  was 
shown  also  by  the  marked  flattening  of  the  convolutions.  The 
ventricles,  however,  were  small  and  the  explanation  of  the  in- 
creased pressure  was  found  in  the  marked  cerebral  and  cerebellar 
congestion  and  oedema. 

The  thymus  was  of  normal  size.  The  liver,  purplish  brown 
in  color,  extended  three  centimeters  below  the  rib  margin.  The 
spleen  was  slightly  enlarged  and  dark  purple  in  color.  The  blad- 
der was  greatly  distended,  the  urachus  obliterated  and  the  umbil- 
ical vessels  showed  nearly  complete  obliteration.  Hydrocele  in 
left  side  of  scrotum. 

The  lungs  and  heart  were  removed  together  as  a  gross  speci- 
men. The  visceral  pleura  was  dotted  everywhere  with  small  sub- 
serous haemorrhages,  averaging  3  mm.  in  diameter.  Fewer 
petechiae  were  found  in  the  tissues  about  the  thymus  and  in  the 
adventitia  of  the  great  vessels. 

The  heart  measures  5.5  cm.  in  length  and  somewhat  more 
than  that  in  breadth  because  of  the  enormous  distension  of  the 
right  auricle  which  was  filled  with  cruor.  The  cardiac  apex  is 
formed  jointly  by  the  ventricles  which  are  of  approximately  the 
same  size  and  thickness  of  wall,  the  left  ventricular  wall  measur- 
ing 6  mm.  and  the  right  5  mm.  Given  off  from  the  ventricles 
are  two  large  arterial  trunks  having  at  their  origin  approximately 
the  normal  relationships  of  aorta  and  pulmonary  artery.  That  is 
to  say,  the  vessel  from  the  right  ventricle  arises  in  front  and  some- 
what to  the  left  of  the  one  from  the  left  ventricle.  However  the 
right  ventricular  trunk  ascends  anteriorly  and  passes  directly  into 
the  aortic  arch  where  the  branches  are  given  ofif  in  the  normal 
order.  The  left  ventricular  trunk  passes  directly  backward  to 
give  oflF  the  pulmonary  branches.  These  trunks  are  both  of  good 
size  and  of  the  two  the  .systemic  aorta  has  the  thicker  and  firmer 
wall,  although  this  difiference  is  not  marked.  In  both  cases  the 
arterial  orifice  is  guarded  by  three  cusps  which  do  not  show  the 
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anomalous  develo])ment  often  found  in  these  cases.  As  is  true  in 
all  cases  of  complete  transposition  the  non-coronary  cusp  at  the 
aortic  orifice  is  the  anterior  one.  This  serves  as  a  convenient  means 
of  estimating  the  extent  to  which  rotation  of  the  aortic  septum  has 
failed  to  take  place,  this  position  of  the  non-coronary  cusp  diamet- 
rically opposite  the  normal  indicating  a  fault  of  i8o°  in  rotation. 

The  ventricles  are  not  reversed.  The  right  ventricle  receives 
caval  blood  and  the  left  ventricle  pulmonary  blood.  The  condi- 
tion is  therefore  incompatible  with  post-foetal  life  unless  there 
is  a  persistence  of  either  the  foramen  ovale  or  the  ductus  Botalli 
on  the  one  hand  or  anomalous  communications  between  the  right 
and  left  hearts  such  as  perforate  ventricular  septum  on  the  other. 
In  this  case  the  foramen  ovale  is  patent  only  to  the  extent  of 
admitting  a  slate  pencil,  the  opening  being  no  larger  than  often 
found  in  the  normal  infant  at  five  weeks  and  is,  moreover,  well 
covered  by  the  valvula  foraminis  ovalis.  It  seems  unlikely  that 
there  was  much  interchange  of  blood  through  this  opening  during 
the  last  few  weeks  of  life. 

The  ductus  Botalli  is  still  patent  but  the  opening  is  so  small 
that  it  admits  only  a  fine  probe.  From  without  the  ductus  appears 
nearly  twice  normal  size  and  its  wall  is  greatly  thickened.  It  is 
evident  that  the  normally  occurring  obliterative  changes  have  been 
actively  operative  here. 

The  clinical  picture  presented  by  this  case  can  be  fully  ex- 
plained in  the  light  of  the  progressive  obliteration  of  the  ductus 
arteriosus.  The  early  period  during  which  the  child  was  in  rela- 
tively good  health  was  possible  because  of  a  free  passage  of  blood 
through  the  widely  open  ductus.  With  the  progressive  oblitera- 
tion the  aeration  of  the  blood  of  the  systemic  circulation  became 
less  and  less  perfect  and  the  cyanosis  progressively  more  intense. 
The  systolic  murmur,  likewise,  can  best  be  explained  as  having 
its  origin  in  the  ductus  arteriosus. 

From  the  standpoint  of  congenital  cardiac  disease,  the  lesion 
presented  by  this  case  must  be  classified  as  a  complete  (i8o 
degree)  uncorrected  transposition  of  the  great  arterial  trunks, 
without  perforation  of  the  ventricular  septum,  without  unusual 
patency  of  the  foramen  ovale  and  with  the  fatal  outcome  precipi- 
tated as  a  result  of  the  physiological  obliteration  of  the  ductus 
arteriosus. 
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NOTE  ON  A  CASE  OF  COiMPLETE  DEFECT  OF  LEFT 
HALF  OF  DIAPHRAGM,  ECTOPIA  OF  EIVER  IN 
LEFT  THORACIC  CAVITY    (HERNIA   DIA- 
PHRAGM ATICA  SPURIA)  WITH  PRES- 
SURE ATROPHY  OF  LEFT  LUNG.* 

Ai^DRED  Scott  Warthin,  Ph.D.,  M.D. 

(Pathological  Laboratory,  University  of  Michigan,  Ann 

A  rb  or,  Michigan. ) 

Congenital  diaphragmatic  hernias  depend  upon  defective  de- 
velopment of  the  diaphragm.  Two  forms  exist :  Hernia  dia- 
phraginatica  vera  in  which  a  peritoneal  sac  enclosing  some  part  of 
the  abdominal  organs  projects  through  the  defect  into  the  thoracic 
cavity ;  and  Hernia  diaphragmatic  spuria  in  which  the  ectopia  of 
the  abdominal  organs  takes  place  without  any  peritoneal  covering. 
The  latter  form  is  the  more  common,  and  occurs  usually  on  the 
left  side  in  the  membranous  portion.  The  defects  vary  greatly  in 
size,  but  are  often  large,  and  more  rarely  involve  the  entire  half 
of  the  diaphragm.  They  arise  at  the  time  of  the  separation  of 
thorax  and  abdominal  cavity.  Just  what  causes  the  disturbance 
of  development  in  the  closure  of  the  communicating  opening  be- 
tween thoracic  and  peritoneal  cavities  is  not  yet  known ;  but  it  is 
certain  that  the  development  of  the  liver  anlage  is  of  the  greatest 
importance  in  this  closure,  and  also  in  determining  the  form  and 
position  of  the  diaphragm.  Broman  (Verhand.  d.  anatom.  Ges. 
1902,  Bd.  XVI,  S.  9)  has,  in  particular,  emphasized  the  import- 
ance of  the  development  of  the  liver  to  that  of  the  diaphragm. 

The  following  case  of  total  absence  of  the  left  half  of  the  dia- 
phragm, with  the  left  half  of  the  thorax  completely  filled  with 
portions  of  the  abdominal  organs,  chiefly  the  very  large  left  lobe 
of  the  liver,  occurred  in  our  autopsy  service,  in  January,  191 5  : — 

Baby  K. — Born  at  full  term,  January  25,  191 5.  Apparently 
normal  infant,  but  respirations  could  not  be  established,  and  after 
breathing  a  few  times  the  infant  died.  Mother's  personal  and 
family  history  negative.  No  history  of  syphilis  or  of  malforma- 
tions in  the  family.  Three  healthy  living  children.  Pregnancy 
and  confinement  normal. 

Protocol: — Female  baby,  well-developed,  51  cm.  long,  general 
nutrition  good.  Skin  covered  with  vernix  caseosa.  Tape  about 
umbilical  cord,  which  is  normal.     No  anomalies  of  exterior  of 

*  Read  at  the  Meeting  of  the  American  Section  of  the  International 
Association  of  Medical  Museums,  May  8,  1916,  Washington,  D.  C. 


Plate  I.  Total  absence  of  left  half  of  diaphragm  ;  liver  in  vertical 
position,  the  left  lobe  nearly  filling  the  left  thoracic  cavity;  incomplete 
rotation  of  intestines.     Full-term  foetus. 
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body.  Abundant  hair  on  head,  and  very  abundant  lanugo  over 
upper  half  of  body.  Moderate  hypostasis.  Greenish  brown 
meconium  coming  from  anus. 

Abundant  i)ale  yellow  panniculus.  Umbilical  vessels  patent. 
Muscles  very  pale.  About  lOO  cc.  of  clear  yellow  fluid  in  peri- 
toneal cavity.  The  left  half  of  the  diaphragm  is  completely  ab- 
sent; the  left  lobe  of  the  liver,  the  splenic  flexure  of  the  colon 
and  a  portion  of  the  small  intestine  and  stomach  lie  in  the  left 
half  of  the  thorax.  The  entire  liver  is  so  rotated  towards  the  left 
that  it  lies  almost  perpendicularly,  its  lower  border  turned  to  the 
left  side  of  the  body  and  with  the  large  left  lobe  filling  in  the 
greater  portion  of  the  left  thoracic  cavity,  extending  to  the  height 
of  the  apex,  and  moulded  to  the  form  of  the  upper  portion  of  the 
cavity.  The  left  lobe  is  much  larger  than  normal^  nearly  as  large 
as  the  right  one.  The  position  of  the  liver  is  such  that  the  groove 
occupied  by  the  round  ligament  lies  to  the  left  of  the  ensiform 
and  about  in  the  middle  between  the  two  lobes.  The  lower  border 
of  the  right  lobe  extends  4  cm.  below  the  tip  of  the  ensiform  and 
5  cm.  below  the  ribs  in  the  right  nipple  line.  The  diaphragm  thins 
out  and  disappears  in  the  coronary  ligament  of  the  liver.  The 
coronary  ligament  is  unusually  long  and  membranous,  and  the 
liver  is  unusually  movable.  The  spleen  is  free,  and  lies  anteriorly 
and  below  the  splenic  flexure  of  the  colon  which  extends  into  the 
pleural  cavity.  It  is  somewhat  larger  than  normal,  otherwise 
presents  no  notable  features.  The  intestines  show  incomplete  ro- 
tation, the  appendix  lying  just  behind  the  umbilicus  with  its  long 
coil  directed  outwards,  (about  normal  fifth  month  position)  ;  the 
caecum  and  ascending  colon  with  the  hepatic  flexure  of  the  trans- 
verse colon  are  crowded  into  several  sharp  folds  lying  in  the 
epigastric  region  under  the  edge  of  the  liver  in  front  of  the 
stomach,  which  lies  vertically,  extending  upwards  into  the  thorax. 
The  left  kidney  lies  at  the  brim  of  the  pelvis ;  the  right  one  is 
just  above  the  brim  of  the  pelvis.  Ureters  are  normal.  Adrenals 
small.     Vessels  normal. 

The  heart  lies  entirely  to  the  right  of  the  median  line  ;  and  is 
much  smaller  than  normal ;  its  apex,  formed  by  the  left  ventricle, 
points  to  the  right.  The  vessels  are  normal.  The  thymus  is  short 
and  I  cm.  thick  in  its  thickest  portion.  It  is  pushed  upwards 
towards  the  right  of  the  median  line.  The  pericardial  sac  is  at- 
tached to  the  diaphragm  to  the  right  of  the  median  line,  and  to 
the  right  of  the  coronary  ligament.  The  left  lung  is  represented 
by  two  thin  rudimentary  lobes  pressed  against  the  heart  and 
mediastinum.     The  greatest  length  of  the  left  lung  is  3  cm.,  the 
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greatest  width  2.3  cm.,  and  the  greatest  thickness  about  6  mm. 
The  lower  lobe  is  transparent,  and  no  thicker  than  tissue  paper. 
The  right  lung  is  very  small  (7  cm.  long,  3  cm.  wide)  and  shows 
three  well-defined  lobes. 

A  more  minute  examination  of  the  borders  of  the  dia- 
phragmatic defect  shows  a  narrow  border  of  diaphragm  2-4  mm. 
broad,  extending  to  the  left  of  the  coronary  ligament.  This  edge 
is  smooth,  rounded,  4-5  mm.  thick,  and  firm  as  if  fibrous.  The 
liver  pressed  directly  upon  this  edge,  and  at  the  point  of  contact 
shows  some  thickening  of  its  capsule.  There  are  no  evidences  of 
diaphragm  on  the  left  side  in  the  area  of  usual  attachment. 

In  conclusion,  this  case  presents  total  defect  of  the  left  half 
of  the  diaphragm,  with  a  failure  of  rotation  of  the  liver  and  part 
of  the  abdominal  organs  downward,  so  that  they  appear  as  if 
rotated  upwards  to  the  left  into  the  thoracic  cavity,  the  greater 
part  of  which  is  occupied  by  the  abnormally  large  left  lobe  which 
pressed  upon  the  left  lung,  and  pushes  the  heart  to  the  right.  An 
abnormal  development  of  the  left  lobe  with  imperfect  descent  and 
separation  of  the  liver  from  the  septum  transversum  and  failure 
of  development  or  pressure  atrophy  of  the  left  half  of  the  latter 
might  be  regarded  as  the  factors  leading  to  this  defect. 


ON    THE    DIFFERENCE    BETWEEN    THE    CARBON- 
DIOXIDE  TENSIONS    IN    THE   ARTERIAL   AND 
VENOUS  BLOOD  AS  A  DIAGNOSTIC  SIGN  IN 
CARDIAC  SEPTAL  DEFECTS. 

Walttje  M.  BooTiiBY,  M.D.,  Boston,  and  Maude  E. 
Abbott,  M.D.,  JMontreal. 

(From  the  Respiration  Laboratory  of  the  Peter  Bent 
Brigham  Hospital.) 

From  the  standpoint  of  differential  diagnosis,  as  well  as  from 
that  of  the  study  of  the  oxygen  and  carbon  dioxide  content  of  the 
alveolar  air,  congenital  cardiac  lesions  may  be  divided  into  two 
classes  according  to  the  presence  or  absence  of  conditions  leading 
to  the  development  of  the  familiar  symptom-complex  of  con- 
genital cyanosis. 

In  the  first  class  may  be  placed  those  cases  in  which,  although 
anomalous  conditions  prevail  in  the  circulation,  these  are  not  of  a 
character  to  interfere  with  the  aeration  of  the  blood,  so  that  cyano- 
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sis  is  characteristically  absent,  at  least  until  some  complicating  cir- 
cumstance introduces  an  alteration  in  the  course  of  the  circula- 
tion, when  deficient  aeration  may  occur  with  symptoms  placing  the 
case  in  the  second  or  cyanotic  group.  Such  cases  include  all  un- 
complicated and  compensated  localized  communications  between 
the  systemic  and  pulmonic  circulations,  such  as  patent  ductus 
arteriosus  and  defects  of  the  interauricular  or  interventricular 
septa.  Under  physiological  conditions,  the  pressure  is  higher  in 
the  systemic  than  in  the  pulmonic  circulation.  The  result  is 
that  at  each  systole  of  the  ventricles  a  stream  of  aerated  l^lood 
will  be  deflected  from  the  left  into  the  right  ventricle  through  the 
defect,  whence  it  passes  to  the  lungs  with  the  unaerated  blood 
from  the  great  veins.  That  the  course  of  the  blood  is  actually 
from  left  to  right  in  this  way  in  these  cases  of  uncomplicated 
septal  defects  occurring  in  fully  compensated  hearts,  is  evident 
not  only  from  physical  considerations,  but  is  proved  by  many  path- 
ological experiences,  such  as  the  frequent  existence  of  a  sclerosed 
patch  on  the  wall  of  the  right  ventricle  opposite  a  defect  of  the 
interventricular  septum,  and  the  dilatation  and  sclerosis,  often 
amounting  to  atheroma,  of  the  pulmonary  artery  which  is  especial- 
ly prominent  in  defects  of  the  interauricular  septum.  The  result 
will  be  an  increased  amount  of  blood  circulating  in  the  vessels  of 
the  lungs,  while  the  conditions  in  the  systemic  circulation  re- 
main practically  unchanged.  Secondary  results  will  be  a  rise  of 
pressure  in  the  pulmonic  circulation  and  dilatation  of  the  right 
ventricle  and  pulmonary  artery.  No  reason  exists  in  such  cases 
for  deficient  aeration. 

The  second  class  of  cases  mentioned  above  are  those  present- 
ing conditions  leading  to  deficient  aeration  and  to  the  consequent 
development  of  cyanosis,  either  in  the  form  of  an  obstruction  to 
the  pulmonary  circulation  causing  a  slowing  of  the  stream  and 
a  stasis  in  the  systemic  reservoir,  or  an  extensive  mixture  of 
venous  with  arterial  blood  in  the  systemic  arteries,  such  as  occurs 
in  decompensated  septal  defects  with  rise  of  pressure  in  the  right 
ventricle  and  in  biloculate  and  triloculate  heart.  In  all  these  con- 
ditions the  well  recognized  symptom  complex  of  congenital  cyano- 
sis develops  in  due  course  making  the  diagnosis  of  a  congenital 
lesion  easy.  In  one  of  the  cases  studied  by  us  a  double  cause  of 
deficient  aeration  was  at  work,  namely,  a  pulmonary  stenosis 
obstructing  the  pulmonary  circulation  and  leading  to  a  slowing 
of  stream  and  venous  stasis  and  also  to  a  rise  of  pressure  in  the 
right  ventricle,  and  the  passage  of  venous  into  arterial  blood 
through  the  coexisting  defect  in  the  interventricular  septum. 
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Among  this  second  group  of  the  so-called  cyanotic  cases- 
is  also  to  be  included  the  late  or  decompensated  stages  of  many 
cases  of  septal  defect  which  for  years  have  belonged  in  our  first 
or  non-cyanotic  group  described  above.  In  such  cases  pathological 
conditions  may  at  any  time  set  in  altering  the  pressure  in  the  sys- 
temic and  pulmonic  circulations,  so  that  the  pressure  in  the  right 
ventricle  rises  and  becomes  greater  than  that  in  the  left.  The 
result  of  such  a  rise  of  pressure  in  the  right  heart  in  these  cases, 
will  be  that  the  direction  of  the  current  of  blood  is  reversed  and 
the  venous  stream  entering  from  the  great  veins  passes  through 
the  defect  to  the  left  ventricle  to  mingle  with  the  aerated  blood 
sent  into  the  aorta  from  the  lungs.  When  this  occiirs  in  sufficient 
amount  the  signs  of  deficient  aeration  will  present  themselves. 
This  happens  in  many  cases  of  septal  defect  which  become  com- 
plicated by  some  intercurrent  obstruction  in.  the  pulmonary  circu- 
lation, such  as  emphysema,  or  broncho-pneumonia,  or  in  which 
the  pressure  may  be  raised  relatively  to  that  in  the  left  ventricle 
after  the  onset  of  failing  compensation.  Such  a  ''terminal  cyano- 
sis" is  especially  common  in  patent  foramen  ovale,  and  is  recog- 
nized by  the  French  under  the  name  of  cyanosc  tardhr. 

From  the  above  considerations  it  is  evident  that  the  congenital 
cardiac  lesions  in  which  a  diagnostic  test  will  be  of  the  greatest 
value  are  those  cases  of  compensated  septal  defects  in  which  the 
conditions  leading  to  deficient  aeration  do  not  exist  and  which  are 
characterized  by  latency  of  symptoms.  And  it  is  in  just  such  cases 
that  the  variations  in  the  gaseous  tensions  ofifer  a  dififerential 
point. 

Such  cases  frequently  present  fairly  characteristic  physical 
signs  which  enable  a  tentative  diagnosis  to  be  made,  the  confirma- 
tion of  which  is  of  the  highest  importance  in  the  regulation  of 
the  future  life  of  the  individual;  for  such  defects  although  latent, 
cause  a  strain  upon  the  heart  within  the  limits  of  its  reserve  force 
which  may  lead  to  an  unlocked  for  rupture  of  conpensation,  or  to 
the  development  of  an  infective  endocarditis  about  the  margins 
of  the  abnormal  opening.  It  is  with  this  knowledge  in  mind  that 
the  writers  present  the  following  method  whereby  the  increase  of 
blood  in  the  pulmonary  circulation  that  must  take  place  in  all  such 
clinically  obscure  cases  of  compensated  and  uncomplicated  septal 
defects,  may  be  recognized  as  a  diagnostic  feature. 

According  to  the  well  known  gas  laws,  that  the  greater  the 
pressure  the  greater  the  absolute  amount  of  gas  in  a  given  volume, 
the  smaller  the  pressure  the  smaller  the  amount  of  gas  in  a  given 
volume,  the  efifective  head  pressure  or  carrying  power  of  the  blood 
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may  be  expressed  by  the  increase  in  pressure  of  COo  which  the 
blood  accumulates  in  passing  through  the  tissues  and  which  it 
gives  up  in  turn  in  the  lungs,  and  the  difference  between  the 
arterial  and  venous  COo  pressure  or  tension  represents  this  in- 
crease in  pressure.  If  it  is  known  by  a  respiratory  exchange  ex- 
periment how  much  COo  the  blood  must  carry  in  a  given  time  to 
the  lungs  to  be  eliminated,  the  amount  of  blood  necessary  to  trans- 
port that  gas  can  be  calculated,  provided,  the  arterial  and  venous 
COo  tension  in  the  blood  is  known.  The  usual  difference  in  carry- 
ing pressure  is  known  to  be  lo  mm.  in  normal  subjects.  If  only 
a  small  number  of  determinations  are  made  the  probable  error  in 
either  determination  is  2  to  3  mm.  COo  tension.  If  several  deter- 
minations are  made  the  error  decreases  in  proportion  to  the  num- 
ber of  observations.  Therefore,  if  an  increase  in'  carrying  tension 
of  the  blood  is  shown  to  exist,  it  indicates  that  a  smaller  volume 
of  blood  is  transporting  the  gas  than  is  the  normal  or  usual 
condition.  Theoretically  this  should  be  the  case  in  the  cyanotic 
cases  illustrated  by  our  second  class,  for  here  the  blood  is 
either  deflected  into  the  systemic  circulation  through  the  defect 
or  is  retained  in  the  systemic  venous  reservoir  in  the  slowing  of 
stream  produced  by  an  obstruction  at  the  pulmonary  artery.  Con- 
versely, if  there  is  a  decreased  COo  carrying  tension,  as  evidenced 
by  a  decreased  difference  in  the  arterial  and  venous  COo  tension 
below  10  mm.,  this  will  indicate  that  a  larger  amount  of  blood  was 
carrying  the  gas  than  normally  exists.  This  should  be  the  case 
in  the  cases  illustrated  by  Class  I  in  which  arterial  blood  is  de- 
flected through  the  defect  into  the  pulmonary  circulation.  In 
either  case  the  variation  in  the  blood  flow  through  the  lungs  will 
indicate  an  equal  slowing  or  an  equal  increase  in  both  the  pulmon- 
ary and  the  general  circulations,  except  where  a  congenital  defect 
exists  between  the  two  systems,  when  it  would  indicate,  not  a 
change  in  the  entire  blood  flow  per  minute,  but  a  relative  change 
corresponding  to  the  difference  in  the  tensions  in  the  pulmonary 
as  compared  with  the  general  circulation. 

We  have  investigated  four  congenital  cases,  the  details  of 
which  will  be  published  at  length  elsewhere,  in  which  the  clinical 
signs  and  symptoms  as  determined  by  the  usual  methods  of  cardiac 
study  show  consistent  agreement  with  our  gaseous  determina- 
tions as  formulated  in  the  principles  laid  down  above.  We  be- 
lieve, therefore,  that  this  method  of  determining  the  tension  of 
COo  in  the  arterial  and  venous  blood  and  of  thus  noting  the  dif- 
ference in  the  carrying  tension  of  the  blood  can  be  used  as  a  valu- 
able aid  in  the  diagnosis  of  those  cases  of  congenital  heart  disease 
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in  which  there  is  some  doubt  as  to  the  exact  interpretation  of  the 
usual  signs  and  where  the  presence  of  cyanosis  does  not  supply 
a  diagnostic  feature,  namely  of  those  cases  of  communication  be- 
tween the  two  circulations  in  which  the  pressure  in  the  left  ven- 
tricle being  higher  the  arterial  passes  into  the  venous  blood  from 
left  to  right  through  the  defect. 

The  idea  that  the  variations  between  the  gaseous  tensions  of 
the  arterial  and  venous  blood  could  be  used  in  the  diagnosis  of 
septal  defects  was  first  suggested  by  Plesch^  He,  however,  used 
the  O2  tensions.  On  account  of  the  variations  in  the  disassocia- 
tion  curve  of  oxyhaemoglobin  by  various  factors,  it  is  less  easy 
and  less  exact  to  calculate  the  minut'e  volume  of  the  circulation 
from  a  knowledge  of  the  potential  difference  in  the  oxygen  ten- 
sions, especially  as  many  of  the  cases  examined  will  be  the  sub- 
ject of  cyanotic  change.  Moreover,  the  estimation  of  the  oxygen 
in  alveolar  air  is  difficult  for  the  patient  and  can  only  be  used  by 
an  expert  operator.  For  these  reasons,  both  because  the 
estimation  of  the  CO.  diiTerences  is  easier  for  the  operator,  and 
because  it  is  absolutely  safe  for  the  patient,  it  is  to  be  preferred 
to  the  method  suggested  by  Plesch. 

The  method  followed  by  us  for  obtaining  the  COo  tension 
was  that  recommended  by  Lindhard  in  which  a  Krogh  spirometer 
containing  a  mixture  of  carbon  dioxide  and  oxygen  approximating 
that  in  the  patient's  alveoli  is  used  and  is  described  by  Boothby 
and  Sandiford  in  the  American  Journal  of  Physiology  for  March, 
191 6.  The  arterial  tension  was  obtained  as  usual  by  the  Haldane 
method.  Both  procedures  are  simple  and  are  applicable  to  prac- 
tically all  the  cases  presenting  themselves  for  study. 

Our  thanks  are  due  to  Dr.  Henry  Christian  for  the  privilege 
of  studying"  and  reporting  cases  from  his  service  at  the  Peter 
Bent  Brigham  Hospital. 

'  Berlin,  klin  Wochnslir.,  1909,  xlvi,  392,  and  1910,  Ixxiv,  230. 


CORRESPONDENCE 

ON  ESTABLISHING  A  SOURCE  OF  SUPPLY  OF 
SQUARE  GLASS  MUSEUM  JARS. 

The  following  copy  of  a  circular  letter  issued  to  the  Museums 
of  the  British  Empire  by  the  Museums  Association  of  Great 
Britain,  is  of  interest  to  our  readers  in  connection  with  the  at- 
tempt that  is  now  being  made  by  the  American  Section  of  the 
International  Association  of  Medical  Museums  along  similar  lines 
to  establish  a  source  of  supply  of  square  glass  museum  jars  on  the 
American  Continent.  This  matter  is  discussed  in  this  Bulletin, 
both  editorially  and  under  the  report  of  the  \\'ashington  meeting 
of  the  American  Section : — 

THE  MUSEUMS  ASSOCIATIOX. 


HON.    TREASURER  : 

H.  Laxgtox,  M.B.O.U.,  6i  Dyke  Road,  Brighton  Museum   and 

HON.   editor:  Art  Gallery, 
W.    R.    BuTTERFiELD,    The    Museum,     Hastings.  Leicester. 

HON.   SECRETARY :  March  7,  1916. 

E.  E.  Lowe,  B.Sc,  F.L.S.,  The  Museum,  Leicester. 

Dear  Sir  : 

Acting  on  instructions  from  The  Museums  Association,  I  have  been 
trying  for  some  months  to  find  a  British  source  of  supply  of  rectangular 
glass  specimen  jars,  but  find  that  manufacturers  are  unwilling  to  take  the 
matter  up.  I  have  reason  to  believe,  however,  that  if  a  definite  and  sub- 
stantial order  could  be  placed,  it  would  be  possible  to  persuade  glass- 
making  firms  to  consider  the  matter  more  favourably,  and  I  write  to  ask 
whether  you  will  pledge  your  institution  to  take  say  £10  of  the  follow- 
ing sizes,  mixed  : — 


Height 

Width 

Back 

:  to  front 

6  in. 

X 

4  in. 

X 

2  in. 

8  in. 

X 

6  in. 

X 

2  in. 

10  in. 

X 

8  in. 

X 

3  in. 

12  in. 

X 

8  in. 

X 

4  in. 

24  in. 

X 

8  in. 

X 

4  in. 

The  specifications  would  call  for  regular  thickness,  absence  of  colour, 
one  side  polished,  top  edges  ground  flat,  and  a  flat  lid  with  edges  ground 
to  fit. 
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If  you  cannot  take  iio  worth,  please  say  how  much  you  are  pre- 
pared to  spend,  even  ii  would  be  of  use,  bearing  in  mind  that  this  to  be 
viewed  chiefly  as  an  attempt  to  get  an  industry  established  in  England, 
and  not  as  an  occasion  for  getting  precisely  the  jars  individually  required, 
and  no  others,  at  bargain  prices. 

Before  any  order  was  definitely  placed  I  would  supply  each  museum 
with  a  quotation  for  approval. 

If  you  can  devote  more  than  iio  to  the  purpose,  so  much  the  better. 

This  circular  letter  goes  to  the  heads  of  all  the  principal  Museums 
in  the  British  Empire,  and  I  trust  it  will  receive  prompt  and  serious 
consideration. 

If  there  are  any  other  materials,  appliances,  models,  specimens,  or 
anything  else  connected  with  museum  work  which  you  now  have  difficulty 
in  obtaining,  I  should  be  glad  if  you  would  let  me  know  so  that  the  matter 
may  be  brought  before  The  Museums  Association  with  a  view  to  securing; 
supplies.  I  am.  Dear  Sir, 

Faithfully  yours, 

E.  E.  LOWE, 

(Hon.    Secretary.) 


ON  A  .METHOD  OF  AFFIXING  STEEL  LABEL  HOLDERS 
TO  GLASS  MUSEUM  JARS. 

The  following  extract  from  a  letter  received  on  October  9th, 
191 5,  referring  to  the  very  useful  label  holders  described  and  fig- 
ured in  this  Bulletin,  page  36,  is  of  interest. 

Dear  Dr.  Abbott  : — - 

In  my  article  on  Medical  Museums  in  the  Jefferson  Medical 
College  and  Hospital  Publications,  Vol.  VI,  I  stated  that  the  label 
holders  were  fastened  on  with  letter  wax.  We  have  found  that 
sometimes  the  wax  does  not  hold  and  it  has  been  difficult  to  dis- 
cover the  reason.  The  label  holders  may  be  secured  by  touching 
the  glass  with  a  little  hydrofluoric  acid,  or  with  a  corundum 
stone;  or  if  neither  is  convenient  the  glass  may  be  thoroughly 
cleaned  and  a  paper  gummed  label  applied  to  the  glass ;  to  this  the 
hot  wax  and  holder  will  adhere. 

The  paper  label  acts  as  a  binder  and  the  wax  which  runs 
over  the  sides  of  the  label  protects  it  from  water  in  ordinary 
cleaning  of  the  jar.  A  note  with  regard  to  this  simple  method 
might  be  incorporated  in  the  next  Bulletin  if  you  think  it  is  worth 
while.    With  kindest  regards,  I  remain 

Sincerely  yours, 

(Signed)  W.  M.  L.  Coplin. 


DEPARTMENT  OF  EXCHANGES 

One  of  the  most  important  functions  of  this  Association  is 
the  development  of  an  international  system  of  exchange  of  mu- 
seum specimens  and  pathological  material  for  microscopic  in- 
vestigation. This  exchange  is  conducted  by  means  of  correspond- 
ence, a  circular  letter  being  sent  out  from  time  to  time  by  the 
Secretary,  requesting  a  statement  of  material  wanted  and  material 
offered  in  exchange.  In  addition  members  are  invited  at  any  time 
to  address  the  Secretary  for  material  wanted.  .  All  such  announce- 
ments and  requests  will  be  published  in  the  succeeding  Bulletin 
or  made  in  the  interval  of  publication  by  means  of  a  printed  cir- 
cular.   The  following  are  the 

CONDITIONS   OF   EXCHANGE. 

1.  The  exchange  may  be  transacted  either  through  the  Secre- 

tary or  directly  between  the  giver  and  the  recipient.  Be- 
fore any  material  is  sent  out  to  any  applicant  he  must  be 
notified  of  the  intention  of  the  proposed  donor,  in  case  his 
request  has  already  been  granted  by  some  other  member 
of  the  Association. 

2.  The  cost  of  transportation  is  in  all  cases  to  be  paid  by  the 

institution  receiving  the  material  transported. 

3.  If  the  specimens  are  very  small,  they  may  be  sent  by  post. 

Large  specimens  should  be  transported,  not  in  individuial 
glass  jars,  but  in  bulk,  wrapped  in  moist  absorbent  cotton, 
and  packed  in  soldered  tin  or  other  water-tight  receptacle. 

4.  Each  specimen  should  be  tagged  with  its  reference  number, 

written  in  India  ink  on  tape  (preferably  paraffined). 

5.  A  statement  of  the  nature  of  the  specimen  and,  where  pos- 

sible, a  brief  history  of  the  case,  should  be  forwarded  to 
the  recipient. 

Members  of  the  American  Section  are  earnestly  requested  to 
help  forward  the  good  work  of  the  Association  by  responding  to 
the  appeal  for  material  below  made  by  two  members  of  the  Asso- 
ciation, who  are  organizing  new  museums,  and  are  greatly  in  need 
of  gross  specimens  for  teaching  purposes  illustrating  all  the  com- 
moner lesions. 
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EXCHANGES   PROPOSED. 

Professor  Aaron  Arkin,  Department  of  Pathology  and  Bacteri- 
ology, West  Virginia  University,  West  Virginia. 

Requests: 

Kidneys,  representing  various  forms  of  nephritis,  tuber- 
culosis, pyonephrosis,  etc. 

Liver  sections  of  various  forms  of  cirrhosis,  tumors,  etc. 

Tertiary  lesions  of  syphilis  suitable  for  mounted  speci- 
mens. 

Tuberculosis  of  various  organs,  especially  genito-urinary 
tract,  central  nervous  system. 

Sarcomas  and  carcinomas  of  various  organs. 

Typhoid  ulcers  of  intestine,  amoebic  lesions. 

Intestinal  parasites. 

Hearts  showing  endocarditis,  myocarditis,  pericarditis. 

(Expenses  for  shipment  of  all  specimens  will  be  gladly 
paid.  On  account  of  lack  of  hospital  material  the  above 
will  be  of  great  help,  and  any  specimens  sent  will  be  ap- 
preciated.) 

Dr.  A.  G.  NichoUs,  Professor  of  Pathology,  DalJionsic  Uniz^er- 
sit\.  Halifax,  N.  S.,  requests  donations  of  Pathological 
Material  to  fill  up  gaps  in  series  in  his  Museum.  The  fol- 
lowing specimens,  of  a  kind  adapted  for  teaching  purposes, 
are  particularly  needed : — 

Heart  and  Blood  Vessels: — 

Valvular  lesions  of  all  kinds. 

Myocardial  fibrosis. 

Myomalacia. 

Rail  thrombus  in  left  auricle. 

Dissecting  aneurysm  of  aorta. 

Lung: — 

Tuberculosis  in  all  forms. 

Infarct. 

1  Ironchopneumonia. 

Spleen: — 

Infarct. 

Leukaemia. 

Amyloid. 
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Liver: — 

Hob  nail. 

Acute  yellow  atrophy. 

Cirrhosis  with  gall-stones. 

Primary  carcinoma. 

Sarcoma. 

Kidney: — 
Sarcoma. 

Bones: — 

Injuries. 

Inflammatory  conditions. 

Tumours. 

Any  of  the  above  will  be  gratefully  received  and  all  charges 
paid.  Kindly  address  them  to  Pathological  Laboratory,  Morris 
Street,  Halifax,  N.  S. 


REPORTS 

REPORT  OF  THE  NINTH  STATED  MEETING  OF  THE 

AMERICAN  SECTION  OF  THE  INTERNATIONAL 

ASSOCIATION    OF    MEDICAL    MUSEUMS, 

MAY  8TH,  1916. 

The  ninth  meeting-  of  the  American  Section  of  the  Interna- 
tional Association  of  Medical  Museums  took  place  at  the  Army 
Medical  School,  Washington,  D.  C,  on  Monday,  May  8th,  being 
the  day  preceding-  the  meeting  of  the  Congress  of  American  Phy- 
sicians and  Surgeons,  at  10  a.  m.  and  2  130  p.  m.  Professor  A.  S. 
Warthin,  of  Ann  Arbor,  Michigan,  was  in  the  chair,  and  there 
was  a  good  attendance,  including  Drs.  W.  M.  L.  Coplin,  Louis  B. 
Wilson,  O.  Klotz,  S.  R.  Haythorn,  A.  T.  Henrici,  C.  V.  Weller, 
M.  C.  Winternitz,  H.  E.  Robertson,  H.  Karsner,  Mary  E.  Bogan, 
J.  Kaufmann,  Eiselberg,  R.  A.  Lambert,  H.  U.  Williams,  A. 
Arkin,  H.  K.  Craig,  J.  R.  Scott,  C.  J.  Bartlett,  M.  E.  Abbott,  H. 
T.  Marshall,  and  others. 

The  following  ofificers  of  the  American  Section  were  elected 
for  the  ensuing  year:  President,  Professor  O.  Klotz,  Pittsburg; 
First  Vice-President,  Professor  W.  M.  L.  Coplin,  Philadelphia ; 
Second  Vice-President,  Professor  H.  E.  Robertson,  Minneapolis ; 
Third  Vice-President,  Dr.  D.  S.  Lamb,  Washington,  D.  C. ; 
Councillors,  Professor  A.  S.  Warthin,  Ann  Arbor,  Michigan ;  W. 
M.  L.  Coplin,  Philadelphia,  Pa. ;  Howard  Karsner,  Cleveland, 
Ohio ;  M.  C.  Winternitz,  Baltimore,  Md. ;  R.  A.  Lambert,  New 
York ;  Secretary-Treasurer,  Dr.  Maude  E.  Abbott,  Montreal ;  As- 
sistant Secretaries,  Drs.  Joseph  Kaufmann  and  W.  W.  Francis, 
Montreal. 

The  following  members  were  recommended  by  the  Council 
and  were  elected  by  the  vote  of  the  American  Section  taken  at  this 
meeting:  Drs.  W.  T.  Councilman,  Department  of  Pathology. 
Boston,  Mass. ;  E.  C.  Royce,  University  Hospital,  Iowa  City, 
Iowa ;  M.  J.  Couret  and  H.  W.  Wade,  Tulane  University,  New 
Orleans,  La. ;  A.  G.  Nicholls,  Dalhousie  University,  Halifax,  N. 
S. ;  M.  M.  Miller  and  Jas.  W.  Jobling,  Department  of  Pathology, 
Vanderbilt  School  of  ^ledicine,  Nashville,  Tenn. ;  Mary  E.  Bogan, 
Department  of  Pathology,  Baltimore,   Md. ;   A.   Frecdman,   De- 


—  133  — 

partment  of  Anatomy,  and  E.  J.  Mullally,  Department  of  Path- 
ology, McGill  University,  Montreal ;  H.  K.  Craig,  George  Wash- 
ington University  Medical  School,  Washington,  D.  C. ;  Arthur  T. 
Henrici,  Department  of  Pathology,  University  of  Minnesota, 
Minneapolis,  Minn. ;  Aaron  Arkin,  Department  of  Pathology, 
West  Virginia  University,  Morgantown,  W.  Va. ;  B.  S.  Kline, 
Montefiore  Hospital,  and  Louis  Smirnow,  College  of  Physicians 
and  Surgeons,  New  York  City,  N.  Y. 

The  following  programme  was  presented  and  supplied  sub- 
jects for  much  interesting  discussion  of  methods,  technique,  and 
objects  of  research: 

DISCUSSIONS. 

1.  On  the  organization  of  the  South  American  Section. — 
R.  M.  Pearce,  Philadelphia ;  A.  S.  Warthin,  Ann  Arbor. 

A  letter  written  by  Professor  Pearce,  retiring  President,  was 
read,  from  which  it  was  evident  that  owing  to  the  effect  of  the 
war  upon  the  South  American  countries,  the  time  for  the  exten- 
sion of  the  activities  of  this  Association  in  that  direction  has  not 
arrived. 

2.  On  the  standardization  of  sizes  of  square  glass  museum 
jars. — W.  M.  L.  Coplin,  Philadelphia  ;  R.  L.  Thompson,  St.  Louis  ; 
E.  L.  Judah,  Montreal. 

3.  On  the  manufacture  of  square  glass  museum  jars,  and  the 
problem  of  establishing  a  source  of  supply  under  existing  condi- 
tions.— M.  C.  Winternitz,  Baltimore;  E.  L.  Judah,  Montreal;  M. 
E.  Abbott,  Montreal. 

An  important  discussion  took  place  on  the  standardization  of 
square  glass  museum  jars  and  the  problem  of  obtaining  a  source 
of  supply  of  these  under  existing  war  conditions.  The  subject  was 
one  of  great  general  interest  since  a  very  large  demand  for  such 
jars  existed  in  the  various  museums  represented  by  members  of 
the  American  Section,  which  could  no  longer  be  met  by  Conti- 
nental sources  of  supply,  so  that  orders  to  the  amount  of  thou- 
sands of  dollars  worth  could  readily  be  placed  with  any  firm  will- 
ing to  undertake  their  manufacture,  which  could  produce  evidence 
that  these  would  be  even  moderately  satisfactory.  The  difficulties 
in  the  way  of  their  home  manufacture  were  set  forth  by  Dr. 
Coplin,  who  had  made  extensive  enquiries  on  behalf  of  his  own 
museum  with  very  depressing  results,  and  had  been  unable  to  get 
any  firm  to  take  up  the  work.  Among  other  obstacles  he  pointed 
out  that  the  wooden  moulds  formerly  used  in  the  manufacture  of 
these  jars  by  the  German  firms  could  not  be  supplied  by  the  class 
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of  labor  available  in  this  country,  and  that  a  metal  mould  must 
be  substituted ;  the  jars  thus  made  had  a  tendency  to  be  very  thin 
at  the  corners,  and  therefore,  to  crack  on  sealing.  A  more  opti- 
mistic view  of  the  situation  was  taken  by  Drs.  Klotz,  Warthin, 
Winternitz,  Robertson,  and  others.  Drs.  Klotz  and  Winternitz 
had  been  in  communication  with  two  different  firms,  and  had  rea- 
son to  believe  that  a  suitable  supply  could  be  obtained  from  one 
of  these  if  the  demands  were  presented  in  proper  form.  The 
necessity  of  simplifying"  the  problem  by  reducing  the  large  number 
of  miscellaneous  sizes  now  in  use  was  emphasized,  and  a  report 
from  the  Committee  on  Standardization  of  Sizes,  consisting  of 
Drs.  Coplin  and  Thompson,  and  Mr.  E.  L.  Judah,  was  received, 
which  proposed  reducing  this  number  for  present  purposes  to 
some  sixteen  sizes.  The  Secretary  submitted  circular  letters  from 
Mr.  E.  E.  Lowe,  of  the  Museums  Association  of  Great  Britain, 
dealing  with  the  same  problem  and  inviting  subscribers  for  iio 
or  less,  in  order  to  lead  the  way  to  inaugurate  a  source  of  supply. 
The  feeling  of  the  meeting,  however,  was  in  favor  of  establish- 
ing a  source  of  supply  on  this  continent  if  this  were  possible,  and 
steps  were  taken  for  this  purpose,  in  the  following  resolution : 

Resolved,  That  a  Committee  upon  establishing  a  source  of 
supply,  consisting  of  Drs.  Klotz,  Winternitz,  and  the  Secretary, 
be  appointed,  who  should  first  confer  with  the  Committee  on 
standardization  of  sizes  and  decide  upon  a  set  of  some  eleven  to 
sixteen  standard  sizes  and  should  then  proceed  to  obtain  terms 
from  those  manufacturers  willing  to  undertake  this  manufacture 
on  the  one  hand  and  those  members  desiring  jars  on  the  other, 
and  thus  endeavour  to  establish  an  American  source  of  supply. 

PAPERS  AND  DEMONSTRATIONS. 

Museum  Technique : 

4.  A  nezv  museum  jar  for  the  preserz'otion  .of  eye  specimens. 
— Henry  Albert,  Iowa  City.     (Published  in  this  Bulletin). 

5.  Concrete  museum,  jars  and  other  concrete  containers  for 
museum  work. — W.  L.  M.  Coplin,  Philadelphia. 

6.  Some  suggestions  for  properly  equipping  a  Posf-Mortcm 
room.  Illustrated. — H.  E.  Robertson,  Minneapolis.  (Published 
in  this  Bulletin). 

7.  The  application  of  the  methods  of  cross  section  anatomy 
to  museum  work,  with  photographs. — W.  M.  L.  Coplin,  Phila- 
delphia. 
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8.  The  use  of  the  Lapidary^ s  sazv,  and  discussion  of  other 
methods  of  sectioning  and  polishing  calculi. — W.  M.  L.  Coplin, 
Philadelphia. 

9.  A  satisfactory  method  of  preparing  sections  of  teeth  zv-ith 
the  soft  tissues  in  situ,  tmth  lantern  demonstration,  and  illustra- 
tive specimens. — Arthur  T.  Henrici,  Minneapolis.  (Published  in 
this  Bulletin). 

10.  Mounting  specimens  under  Petri  dislics  and  clock  glass. 
— E.  L.  Judah,  Montreal.     (Published  in  this  Bulletin). 

11.  A  mounting  flnid  for  gross  specimens  in  natural  colour.';, 
with  demonstration  of  illustrative  specimens. — Oskar  Klotz,  Pitts- 
burg.    (Pubhshed  in  this  Bulletin). 

In  the  discussion  Dr.  Haythorn  said  that  he  had  obtained 
beautiful  results  by  following  this  method,  but  he  had  of  late 
omitted  the  sugar  solution  entirely  as  he  found  that  it  tended  to 
the  growth  of  moulds.  Dr.  Coplin  stated  that  he  preferred  the 
old  Kaiserling  method  to  which  he  always  returned. 

12.  The  role  of  organic  acids  in  preservation  of  museum 
specimens. — H.  E.  Robertson,  Minneapolis.  (Published  in  this 
Bulletin). 

Dr.  Winternitz  asked  whether  the  formalin  used  was  neutral, 
and  said  that  he  was  in  the  habit  of  neutralizing  formalin  before 
using  it  by  putting  marble  dust  in  the  jar.  Dr.  Warthin  said  that 
a  tendency  to  scidity  of  the  formalin  constituted  a  real  difficulty. 
Microscopic  Teclinique: 

12.  Substitutes  for  cover  glasses. — Carl  \\  Weller,  Ann  Ar- 
bor.    (Published  in  this  Bulletin). 

13.  A  modification  of  Mallory's  aniline  blue  stain  for  con- 
nective tissue. — S.  R.  Haythorn,  Pittsburg.  (Published  in  this 
Bulletin). 

14.  A  comparison  of  staining  methods  used  in  the  study  of 
pathological  lesions  in  the  sympathetic  ganglia,  zvith  lantern  dem- 
onstration.— Louis  B.  Wilson,  Rochester.  (Published  in  this  Bul- 
letin). 

15.  The  cytology  of  normal  goats'  blood,  zvith  lantern  dem- 
onstration.— Georgine  Luden,  Rochester.  (Published  in  this 
Bulletin). 

This  paper  was  discussed  by  Drs.  Warthin  and  Wilson.  Dr. 
Luden's  attempt  at  establishing  the  morphological  conditions  of 
the  goats'  blood  was  recognized  as  being  of  great  importance, 
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owing  to  the  value  of  this  animal  in  laboratory  work,  and  the 
illustrations  shown  were  declared  to  be  extremely  interesting  and 
exhibited  a  beautiful  technique. 

Objective  Presentation  of  Results  of  Medical  Research: 

16.  A  report  of  three  cases  of  Madura  foot  disease. — A.  S. 
Warthin,  Ann  Arbor. 

17.  Mature  adipocere  from  pig  and  human  subject  with 
statement  of  complete  chemical  analysis  (the  -first  made). — R.  F. 
Ruttan,  Montreal.    (By  invitation).    (Published  in  this  Bulletin). 

18.  Demonstration  of  the  types  of  lesions  in  the  liver  in 
chronic  passive  congestion,  illustrated  by  gelatin  plates,  micro^ 
SCO  pic  sections,  and  chart. — R.  A.  Lambert,  New  York.  (Pub- 
lished in  this  Bulletin) . 

In  the  discussion  Dr.  Marshall  expressed  himself  as  much 
interested  in  this  subject.  The  evidence  of  oedema  in  chronic 
passive  congestion  had  been  noted  by  himself,  and  he  believed  that 
oedema  probably  precedes  the  haemorrhage.  Dr.  Warthin  thought 
that  the  various  types  of  lesion  shown  were  differences  of  degree, 
and  that  haemorrhagic  necrosis  represents  the  most  severe  form 
of  cell  asphyxia  due  to  intense  passive  congestion.  He  had  seen 
the  same  phenomenon  in  arsenical  poisoning  and  explained  it  as 
the  result  of  intense  cyanosis ;  and  had  had  several  cases  of  dis- 
tinct marked  fibrosis. 

19.  Study  of  an  unusual  case  of  congenital  cystic  kidney  of 
enormous  dimensions. — E.  Latreille,  Montreal. 

20.  Double  monster  of  Janus  type  {Cephalo-thorocopagus 
monosymmetros  cy clops  synotus.) — M.  E.  Abbott  and  J.  Kauf- 
mann,  Montreal.    (Published  in  this  Bulletin). 

21.  Congenital  malformation:  Absence  of  left  half  of  dia- 
phragm, agenesia  of  left  lung,  lic'cr  in  left  thoracic  cavity. — A.  S. 
Warthin,  Ann  Arbor.     (Published  in  this  Bulletin). 

22.  Congenital  anomaly  of  heart. — Carl  V.  Weller,  Ann 
Arbor.     (PubHshed  in  this  Bulletin). 

23.  Diagrammatic  presentation  of  the  respiratory  exchange 
in  two  types  of  cardiac  malformations. — Walter  M.  Boothby,  Bos- 
ton, and'  M.  E.  Abbott,  Montreal.     (Published  in  this  Bulletin). 

A  fine  exhibition  of  pathological  material  and  objects  illus- 
trating various  stages  in  medical  research,  given  in  detail  below, 
was  on  view  and  remained  open  during  the  three  days  of  the  Con- 
gress for  the  benefit  of  the  members  of  the  American  Association 
of  Pathologists. 
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Special  Exhibits  zmth  Demofistration: 

24.  From  the  Army  Medical  IMuseum,  Washington,  D.  C. — 

(a)  Monstrosities.     Series  demonstrated  by  D.  S.  Lamb. 

(b)  Tropical  Diseases.  Gross  and  Microscopical  Material 
illustrating  Lesions  of  Yellow  Fever,  Malaria,  Balan- 
tidium  Ulcer  of  Intestine,  Beef  Heart  with  Onchocercus 
gibsoni,  Schistosomum  japonicum,  Cultures  of  Leish- 
mania  infantum  and  stained  smears  of  the  same,  Leish- 
man-Donovan  bodies  of  Kala-azar,  Blood  smears  with 
the  stained  organisms  of  Trypanosoma  gambiense. — 
Major  E.  R.  Whitmore,  J.  R.  Scott,  D.  S.  Lamb. 

25.  From  the  College  of  Physicians  and  Surgeons,  New 
York. — Transposition  of  the  Arterial  Trunks. — W.  G.  MacCallum. 

26.  From  the  George  Washington  University  Aledical 
School,  Washington,  D.  C. — Series  of  specimens  prepared  by  ex- 
hibitor's ozcn  method. — H.  K.  Craig. 

2y.  From  the  McGill  IMedical  Museum,  Montreal. — Cardiac 
Anomalies :  Monstrosities  (Janiceps;  foetus  acormus. — J.  Kauf- 
mann,  Montreal. 

Exhibits  illustrating  papers  presented  at  American  Association  of 
Pathologists: 

28.  A  peculiar  form  of  lipoma. — H.  E.  Robertson,  Min- 
neapolis. 

29.  Series  of  reconstruction  models  of  heart  from  humnn 
embryos,  2.4  mm.  and  10  mm.  long,  shounng  (a)  normal  organ, 
(b)  Reversed  torsion  of  ventricular  bend,  also  specimens  of  car- 
diac anomalies. — F.  T.  Lewis,  Boston,  and  M.  E.  Abbott,  Mon- 
treal.    (Abstract  of  paper  is  published  in  this  Bulletin). 
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EDITORIALS 

RETROSPECT  OF  THE  PATHOLOGY  OF  WAR. 

The  three  and  a  half  years  of  the  great  World  War  have 
given  much  that  is  new  to  Medicine  as  well  as  to  Military  Sci- 
ence. Indeed,  the  tremendous  changes  in  methods  of  warfare 
are  in  themselves  responsible  for  the  development  of  entirely 
new  pathological  conditions  and  diseases.  The  new  types  of 
projectiles  and  missiles  employed,  the  intensive  use  of  grenade, 
shell  and  bomb  have  given  new  aspects  to  the  wounds  of  war 
and  the  surgical  treatment  thereof.  Traumatic  Surgery  has  been 
especially  enriched.  The  aid  of  all  branches  of  medical  research 
has  been  invoked  in  this  field  alone ;  operative  surgery  and  med- 
ical treatment  for  the  trauma  itself,  bacteriology  and  immunology 
for  the  prevention  of  infection  or  its  neutralization,  chemistry 
and  pharmacology  for  the  use  of  new  methods  of  antisepsis,  ex- 
perimental pathology  for  the  prevention  of  shock,  and  for  the 
reparative  and  reconstructive  after-treatment,  and  neurology  and 
psychiatry  for  the  treatment  of  the  nervous  traumatisms.  In 
each  field  some  new  experience  of  value  has  been  gained,  some 
notable  facts  observed  and  recorded.  An  important  chapter  of 
knowledge,  practically  unknown  before,  has  been  added  concern- 
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ing  the  elfccts  of  artillery  upon  the  nervous  system,  not  only  the 
direct  traumatisms  of  central  nervous  system  and  peripheral 
nerves  but  particularly  those  disturbances  of  the  former  known 
as  "concussion",  "commotion",  or  "shell-shock".  Closely  con- 
nected with  these  conditions  are  the  effects  of  modern  methods 
of  warfare  upon  the  ears,  and  the  prevention  of  such  ear-damage 
has  become  a  matter  of  great  importance.  The  development  of 
gases  and  liquid  fire  has  given  a  chemical  aspect  to  this  war 
previously  undreamed  of;  and  the  pathology  and  therapeutics 
of  "gassing"  are  at  the  present  moment  chapters  whose  first  pages 
are  just  being  turned.  Trench  warfare  has  given  us  "Trench 
Fever",  "Trench  Foot",  "Trench  Shin",  "Trench  Belly",  "Trench 
Icterus",  "Trench  Kidney",  etc. ;  and  with  these  new  names  there 
have  come  also  new  and  important  acquisitions  of  knowledge. 
In  the  field  of  infectious  diseases  alone  most  valuable  nosographic 
and  therapeutic  progress  has  been  achieved,  not  only  with  respect 
to  infections  particularly  associated  with  warfare,  but  also  to 
infections  showing  a  changed  aspect  under  war  conditions.  Like- 
wise, certain  affections  of  the  heart,  lungs,  kidneys,  adrenals,  and 
liver  have  presented  new  aspects  under  the  conditions  of  war- 
fare. Back  of  the  actual  field  of  action  with  its  manifold  medical 
aspects  is  the  effect  of  the  war  upon  the  civilian  population,  par- 
ticularly with  reference  to  occupational  diseases  of  munition  and 
aeroplane-workers.  Changed  conditions  of  nutrition  may  well 
form  another  chapter  still  to  be  opened. 

The  pathology  of  War  has,  therefore,  during  these  three 
and  a  half  years  become  a  field  of  paramount  interest  and  im- 
portance. Its  literature  is  already  voluminous,  in  spite  of  the 
fact  that  many  of  the  foreign  medical  journals  have  suspended 
publication.  Thanks  to  the  numerous  medical  articles  already 
published  there  exists  in  the  literature  a  large  body  of  knowledge 
yet  to  be  arranged,  correlated  and  critically  digested.  Many  of 
the  articles  upon  various  medical  aspects  of  the  war  are  of  little 
or  no  value ;  they  represent  the  individual  observations  of  military 
medical  officers  of  little  experience  and  less  medical  knowledge. 
There  is  much  repetition;  some  of  these  writers  have  published 
the  same  observations  in  half  a  dozen  different  placesf  more  or 
less.  Much  "library  research"  is  needed  to  separate  this  chaff 
from  the  real  grains  of  value  scattered  through  the  mass  of  liter- 
ature. As  yet  there  has  been  but  little  effort  made  to  do  this. 
Some  of  the  medical  journals  abstract  certain  war  articles  as 
they  appear ;  others  have  columns  or  sections  devoted  to  military 
medicine  in  w'hich  abstracts,   short  reviews  or  original  articles 
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appear;  but  very  ieu  articles  have  appeared  in  which  the  Htera- 
ture  of  any  one  subject  in  miUtary  medicine  is  summarized  ap- 
proximately fully  and  critically  analyzed  and  digested.  In  France 
the  "Revue  Gcncrale  de  Fatliologie  dc  Guerre"  has  attempted  to 
do  this  for  French  medical  literature.  In  the  five  numbers  that 
have  appeared  the  French  articles  for  the  first  two  years  of  the 
war  have  been  thus  treated,  with  reference  to  the  following  sub- 
jects: No.  I,  Les  Deviations  de  la  Colonne  Vertebrale;  Le 
Campto-rachis,  Paralysies  Reflexes,  La  Aleningite  cerebro-spinale 
Bpidemique  et  ses  Acquisitions  Recente,  Revue  de  Cardiologie 
de  la  Guerre;  No.  2  :  Les  Etats  Dysenteriformes  et  les  Dysenteries 
an  Cours  de  la  Guerre,  Les  Glandes  Surrenalcs  en  Pathologie 
de  la  Guerre,  Le  Pied  des  Trancliees,  Les  Commotions  des  Centres 
Nerveux  par  Eclatement  D'obus;  No.  3:  Les  Troubles  Nerveux 
Tardifs  Consecutifs  aux  Traumatismes  Crani-cerebraux  de 
Guerre,  Les  Troubles  de  la  Parole  et  les  Commotions  de  Guerre, 
La  Rachiologie  de  Guerre;  No.  4:  Recentes  Acquisitions  Clinique 
sur  la  Fievre  Typhoide,  Etude  Clinique  des  Infections  Paraty- 
phoides,  Le  Proccdes  de  Laboratorie  dans  le  Diagnostic  des  In- 
fections a  Bacilles  Typhique  et  Paratyphiques;  No.  5 :  Venere- 
ologie  et  Dcrmatologie  Depuis  la  Guerre,  le  Potimon  de  Guerre, 
les  Nephrites  de  Guerre. 

What  this  Revue  has  attempted  to  do  with  French  war  lit- 
erature should  be  accomplished  for  the  entire  war  medical  liter- 
ature of  all  nations.  The  medical  experience  of  these  three  and 
a  half  years  should  be  brought  together,  digested  and  system- 
atically arranged  for  English-speaking  allies,  as  upon  them  is  to 
fall  the  chief  burden  of  finishing  this  stupendous  struggle  for 
human  liberty  and  democracy.  The  entrance  of  i\nierica  into  the 
War  is  the  psychologic  moment  for  the  assembling  of  all  the 
military  and  medical  experience  of  the  War  to  date.  The  new 
American  Army  should  in  every  way  be  made  to  profit  by  such 
experiences.  It  is  essential  from  the  standpoint  of  medical  pre- 
paredness that  all  that  is  new  in  a  medical  way  arising  out  of  this 
War  up  to  the  present  time  should  be  made  available  as  soon  as 
possible  for  the  benefit  of  this  new  Army.  As  far  as  the  litera- 
ture is  concerned  this  should  be  done  at  once,  to  serve  as  a  foun- 
dation for  experimental  and  research  investigation. 

One  of  the  chief  functions  of  this  association  is  the  collec- 
tion and  preservation  of  objective  material  and  specimens  to  be 
used  for  demonstration  and  teaching  purposes.  The  need  of 
doing  this  in  the  present  War  was  seen  at  the  very  start  by  Drs. 
Adami  and  Keith.     As  shown  in  the  editorial  following  this  an 
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objective  medical  record  of  this  great  Conflict  has  already  been 
assembled  in  the  Royal  College  of  Surgeons,  and  a  consignment 
of  similar  material  has  already  been  made  to  the  Canadian  Army 
I\Iedical  Corps  Museum.  Suitable  preparations  should  be  made  by 
the  United  States  authorities  so  that  the  Army  Medical  Museum 
at  Washington  and  the  leading  Medical  Schools  of  the  country 
should  receive  similar  collections  illustrating  the  medical  side  of 
the  present  war.  The  officers  of  this  Association  have  not  been 
slow  in  recognizing  the  importance  of  this ;  and  at  the  meeting 
in  New  York,  last  April,  the  services  of  the  Association  were 
offered  to  the  United  States  Government  towards  the  fulfillment 
of  this  purpose.  The  matter,  unfortunately,  rests  there.  If  the 
museum  experience  of  the  members  of  this  Association  cannot 
be  utilized  by  the  American  government,  the  Association  can  still 
be  of  great  service  by  assembling,  arranging  and  correlating  the 
medical  experiences  of  this  War.  Such  work  I  take  to  be  in- 
cluded in  our  aims  and  functions. 

We  have  particularly  emphasized  the  importance  of  creat- 
ing a  Museum  of  Medical  Research  in  which  the  material  used 
in  the  investigation  of  medical  problems  can  be  preserved  for  the 
use  of  other  workers.  The  historical  importance  of  such  collec- 
tions is  of  the  greatest.  Today  in  the  complicated  chemical  and 
physical  conditions  of  modern  warfare  medical  history  is  being 
created  every  day,  in  the  form  of  new  pathology,  new  diseases, 
new  affections.  Each  one  of  these  new  medical  conditions  means 
new  investigations  and  new  researches,  and  the  records  of  these 
should  be  kept.  It  is  the  duty  of  this  Association  to  see  that 
they  are  kept.  The  necessary  foundation  for  such  museum  col- 
lections is  the  collecting  of  all  available  data  concerning  the  ma- 
terial to  be  collected  and  preserved ;  and  especially  at  this  im- 
portant stage  of  the  war — the  critical  stage  perhaps — should 
such  data  be  made  available.  It  has.  therefore,  seemed,  that,  at 
the  present  time  the  Association  could  do  no  greater  good  than 
by  attempting,  what  has  not  yet  been  done  by  any  other  agency, 
the  collection  and  analysis  of  the  new  medical  material  of  this 
war.  and  make  the  new  knowledge  immediately  available  to  the 
medical  corps  of  the  new  American  armv.  It  was  with  this  idea 
that  the  Retrospect  which  this  War  Bulletin  contains  was  plan- 
ned ;  and  in  it  we  present  summaries  of  the  most  important  and 
newer  medical  features  of  the  war.  We  have  not,  by  any  means, 
been  able  to  cover  completely  the  ground ;  the  field  is  too  large  to 
be  covered  in  one  Bulletin  of  this  size ;  but  the  importance  of  the 
subjects  treated,  and  the  full  bibliographies  given  cannot  but  give 
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to  this  Bulletin  an  especial  value.  Taken  in  connection  with  the 
French  Revue  as  a  supplementary  work  it  cannot  fail  to  be  of 
great  help  to  the  many  investigators  working  on  the  medical 
problems  created  by  the  war.    At  least  such  is  our  hope. 

Aldred  Scott  Warthin. 


THE  GREAT  WAR  EXHIBIT  AT  THE  ROYAL  COLLEGE 

OF  SURGEONS  OF  ENGLAND,  AS  REFLECTED  IN 

A  HANDBOOK  BY  DR.  ARTHUR  KEITH. 

Probably  no  event  in  the  evolution  of  the  present  War  is 
of  greater  scientific  value,  or  more  productive  of  lasting  benefit 
to  this  and  later  generations  than  the  remarkable  exhibition  of 
War  specimens  now  going  on  at  the  Royal  College  of  Surgeons 
in  London,  which  was  thrown  open  to  the  public  on  October  nth 
last  by  Sir  Alfred  Keogh,  Director-General  of  the  British  Army 
Medical  Forces.  A  small  handbook*  to  the  exhibit  describing 
its  salient  points  and  the  development  of  the  collection  adds 
greatly  to  its  value,  and  is  written  by  Dr.  Keith,  Conservator  of 
the  Museum,  to  whose  executive  genius  the  arrangement  of  the 
exhibition  in  its  present  form  is  largely  due.  From  it  the  fol- 
lowing facts,  which  are  of  great  interest  to  the  members  of  this 
Association,  are  gleaned. 

The  collection  on  exhibition  is  a  result  of  the  activity  of  the 
British  Medical  History  Committee,  which  was  organized  in 
November,  1914,  and  which  from  its  inception  has  recognized  as 
one  of  its  first  duties  "to  collect  examples  of  the  wounds  and  dis- 
eases suffered  by  soldiers  in  the  present  war;  to  dissect  and  ex- 
amine such  specimens  in  order  to  fully  understand  their  extent 
and  nature  so  that  the  best  means  for  their  treatment  might  be 
adopted ;  and  to  preserve  instructive  examples  so  that  they 
might  be  examined  and  studied  not  only  by  Army  surgeons  of 
today,  but  also  by  medical  men  for  many  generations  to  come." 
"Such  specimens,"  in  Dr.  Keith's  words,  "are  original  documents ; 
they  constitute  an  original  and  reliable  source  of  knowledge  for 
all  time",  and  supply  the  most  valuable  basis  possible  for  present 
and  future  medical  and  surgical  treatment  of  the  diseases  and  in- 
juries of  war. 


*  Republished  zvitli  a  full  account  of  the  Addresses  given  at  the 
Opening  of  the  War  Exhibit,  in  the  British  Medical  Journal,  October  20, 
1917. 
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In  May,  1915,  the  A'ledical  History  Committee  called  the 
Council  of  the  Royal  College  of  Surgeons  to  its  assistance  and 
shortly  thereafter  memoranda  were  issued  to  all  officers  in 
charge  of  Military  Hospitals  and  Casualty  Clearing  Stations  re- 
questing the  collection  of  material  illustrating  the  pathology, 
modes  of  healing  and  results  of  treatment  of  injuries  in  the 
present  war,  and  giving  directions  for  their  preservation,  attach- 
ment of  records,  and  despatch.  In  January,  1916,  the  collections 
in  France  were  placed  under  the  special  oversight  of  Lieut.-Col- 
onel  Elliott,  F.  R.  S.,  with  highly  satisfactory  results,  and  in  the 
spring  of  1917  Lieut.-Colonel  Sir  John  Bland-Sutton  was  ap- 
pointed to  organize  those  from  the  military  hospitals  in  England. 

The  wealth  of  pathological  and  surgical  material  that  has 
poured  in  from  the  Imperial  forces  at  all  points  of  the  Allied 
Front  in  response  to  these  efforts  was  at  first  merely  housed  and 
indexed  at  the  Royal  College  of  Surgeons,  with  a  view  to  the 
working  of  it  over  by  experts  at  the  close  of  the  War;  but  the 
feeling  grew,  and  was  finally  expressed  by  Sir  Arthur  Sloggett, 
Director-General  of  the  British  forces  in  France,  that  such  col- 
lections possess  an  immediate  educative  value  for  the  Medical 
Officers  serving  today,  and  should  therefore  be  open  to  their 
observation  and  study  now.  Arrangements  were  accordingly 
made  for  their  display,  and  three  large  halls  of  the  Museum, 
which  had  been  left  empty  early  in  the  War  by  the  transfer  of 
their  historical  contents  (which  were  preserved  in  combustible 
alcohol)  to  the  basements  to  avoid  danger  from  air-raids  were 
given  over  for  their  accommodation.  The  whole  energies  of  the 
depleted  museum  staff  with  the  assistance  of  a  number  of  willing 
collaborators  were  turned  upon  the  preparation  of  this  material, 
which  is  now  shown  interspersed  with  photographs,  sketches, 
paintings,  and  casts  of  war  conditions  incapable  of  more  direct 
preservation,  and  placed  in  instructive  juxtaposition  to  groups  of 
historical  material  derived  from  the  Crimean,  Franco-Prussian 
and  other  wars,  and  to  local  exhibits  of  therapeutic  and  other 
appliances  from  smaller  military  hospitals  in  England.  The  first 
impulse  of  the  observer  is  one  of  regret  that  a  larger  amount  of 
material,  relatively  speaking,  had  not  been  preserved  from  pre- 
vious campaigns  for  comparison :  the  next  is  a  realization  of  the 
immense  permanent  value  of  these  records  of  facts  gained  by 
experience  and  experiment  during  the  present  world  crisis  and 
cataclysm. 

The  real  nucleus  and  essential  part  of  the  exhibition  is  a 
series  of  extremely  fine  dissections  made  by  Mr.  S.  G.  Shattuck, 
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F.  R.  S.,  Pathological  Curator,  and  Mr.  Cecil  Beadles,  Assistant- 
Curator  of  the  Museum,  and  exhibited  in  Room  II,  of  the  col- 
lection. Each  specimen  represents  an  exact  investigation  made 
in  such  a  way  as  to  permit  the  visitor  to  gain  at  a  glance  results 
which  have  taken  the  investigators  laborious  pains  to  elucidate. 
Such  specimens  add  the  value  of  a  research  into  the  course  and 
treatment  of  wounds  of  the  soft  parts  to  the  collection.  Less 
than  a  tithe  of  the  material  in  hand  has  been  so  thoroughly  dis- 
sected, but  the  main  characters  of  modern  gunshot  wounds  can 
be  studied  also  in  a  great  number  of  other  specimens  that  are 
also  carefully  prepared,  the  collection  of  gunshot  wounds  of  the 
chest,  lungs,  and  pleura  with  their  sequelae  being  especially  in- 
teresting. Gunshot  wounds  of  the  bones  and  joints  have  been 
under  the  special  charge,  for  selection  and  cataloguing,  of  Dr. 
Keith,  and  the  beautiful  series  of  macerated  specimens  of  these 
lesions  are  nearly  all  the  work  of  Sergeant  F.  Izzard  of  Cam- 
bridge, one  of  the  organizing  members  of  this  Association. 

Other  series  of  much  interest  show  the  lungs  of  men  who 
suffered  from  the  first  poisonous  gas  sent  over  the  British  Can- 
adian troops  at  Ypres  in  191 5,  in  the  various  stages  of  both 
early  and  late  effects ;  the  disorganization  of  the  various  organs 
by  B.  aerogenes  capsulatus ;  kidneys  in  trench  nephritis,  etc. 

A  feature  of  extreme  interest  in  the  exhibit,  which  of  course 
has  been  drawn  from  the  Imperial  troops  at  various  points  of 
the  British  Front,  is  the  pooling  of  certain  rare  experiences  in 
surgery  which  throw  light  upon  each  other,  and  which  without 
such  a  central  Army  collection  of  pathological  specimens  could 
never  have  been  brought  together.  In  illustration  may  be  cited 
three  cases,  coming  from  different  units,  in  which  a  piece  of 
metal  was  found  within  the  heart  chambers,  without  any  injury 
of  the  heart  wall,  and  a  fourth  in  which  the  bullet  was  removed 
from  the  lumen  of  the  inferior  vena  cava  on  its  way  to  being 
swept  on  into  the  heart — the  last  specimen  thus  giving  the  clue 
to  the  path  taken  by  the  metal  in  the  other  three  cases. 

The  Imperial  nature  of  the  collections  is  emphasized,  for 
it  has  been  the  object  of  the  Medical  History  Committee  to  sup- 
port and  foster  the  development  of  Army  Medical  Collections 
in  the  various  countries  fighting  under  the  British  flag,  and  spec- 
imens sent  in  from  Canadian,  Australian,  New  Zealand  or  other 
forces  are  ear-marked  for  their  ultimate  destination  in  the  hos- 
pital or  university  from  which  the  unit  collecting  them  has  been 
drawn. 
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It  is  clearly  understood  that  this  is  but  an  interim  exhibit, 
and  in  spite  of  its  large  size  and  imposing  character  it  is  seen  at 
a  glance  to  be  incomplete.  New  accessions  are  constantly  com- 
ing in,  new  dissections  are  being  made,  and  new  preparations 
mounted,  and  large  blanks  or  spaces  are  seen  between  the  series 
inviting  further  contributions.  This  is  especially  the  case  in 
Room  ill,  in  which  exhibits  from  local  hospitals  showing  thera- 
peutic appliances  and  their  results  are  placed.  But  enough  is 
shown  to  demonstrate  to  the  most  uninitiated  the  immense  value 
of  such  a  carefully  studied  objective  presentment  of  facts.  And 
the  whole  is  a  monument  to  the  enthusiasm,  skill,  and  devotion 
of  Dr.  Keith  and  Mr.  Shattuck  and  their  colleagues  in  the  Mu- 
seum, and  collaborators  in  the  Field.  If  the  collection  is  car- 
ried further  along  the  same  lines,  and  this  will  undoubtedly  be 
the  case,  a  British  collection  will  be  erected  that  will  be  unsur- 
passed in  quantity  of  material,  and  in  skill  of  dissection,  good 
preservation  and  adequate  descriptipn,  comparing  with  the  other 
great  museums  of  England,  which  is  the  acknowledged  home  of 
Medical  Museum  work. 

What  has  the  American  and  Canadian  Section  of  this  Asso- 
ciation to  learn  from  the  graphic  account  given  by  Dr.  Keith  of 
this  great  British  War  Exhibit,  and  what  part  may  it  expect  to 
take  in  the  wholly  similar  activities  which  will  soon  engage  the 
attention  of  the  Army  Medical  Services  of  this  continent?  A 
Canadian  Army  Medical  Exhibit  is  already  assured  by  the  broad 
policy  of  the  British  Imperial  Government;  and,  in  the  face  of 
the  splendid  organization  by  which  the  United  States  Government 
is  meeting  all  the  emergencies  of  the  War  we  may  feel  sure  that 
the  action  taken  by  the  British  Medical  History  Committee  will 
be  duplicated  at  Washington  in  a  great  American  exhibit.  This 
is  the  further  secured  by  the  facts  of  American  history,  for  it 
was  in  just  this  way,  as  the  basis  for  the  Medical  History  of  the 
Civil  War,  that  the  great  Army  Medical  Museum  of  Washing- 
ton arose ;  and  it  was  undoubtedly  the  formation  of  this  great  in- 
stitution that  pointed  the  way  for  the  organization  of  the  British 
Medical  History  Committee  in  the  autumn  of  1914.*    It  remains 


♦Apparently  the  first  suggestion  of  a  Medical  History  Committee 
with  powers  to  collect  specimens  and  data  was  contained  in  a  letter  from 
Lt--Colonel  J.  G.  Adami  to  Sir  William  Osier,  instancing  the  connec- 
tion between  the  Army  Medical  Museum  of  Washington  and  the  United 
States  Medical  History  of  the  Civil  War,  which  was  transmitted  by  the 
latter  to  Sir  Morley  Fletcher  of  the  British  Medical  Research  Committee. 
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for  us  to  hope  that  the  members  of  the  American  and  Canadian 
Section  of  this  Association,  which  is  essentially  one  of  Medical 
museum  experts,  may  be  permitted,  individually  or  collectively, 
the  high  privilege  of  rendering  service  to  our  Allied  Govern- 
ments in  helping  to  form  worthy  collections  which  will  be  at 
once  an  aid  to  our  medical  officers  of  today,  a  benefit  to  those 
of  posterity,  and  a  fitting  monument  to  our  noble  soldiers  who 
are  giving  their  all  in  a  just  cause. 

Maude  E.  Abbott. 


THE    CIRCULAR   MEMORANDUM    OF    THE   BRITISH 
MEDICAL  HISTORY  COMMITTEE  FOR  THE  COL- 
LECTION OF  WAR  SPECIMENS. 

The  revised  Memorandum  issued  by  the  British  War  Office, 
at  the  instance  of  the  Medical  History  Committee,  upon  the  pre- 
servation and  disposal  of  War  Specimens  has  reached  us  through 
the  courtesy  of  Dr.  Arthur  Keith,  Curator  of  the  Royal  College 
of  Surgeons.  It  is  accompanied  by  a  letter  addressed  to  ''The 
General  Officer  Commanding  Abroad  Commands  at  Home",  and 
bearing  the  signature  "M.  IW  Russell,  Surgeon  General  for  the 
Director  General,  Army  Medical  Service",  which  requests  that 
the  instructions  given  therein  "be  brought  to  the  notice  of  the 
Officers  in  Charge  of  all  Military  and  Territorial  Hospitals,  and 
Civil  Hospitals  admitting  ^Military  Patients,  in  your  Command, 
in  order  that  suitable  arrangements  may  be  made  for  the  selec- 
tion of  specimens  and  their  despatch  to  The  Medical  History 
Committee,  Royal  College  of  Surgeons  of  England,  Lincoln's 
Inn  Fields,  London,  IV.  C.  Officers  should  be  encouraged  to 
send  specimens  of  the  nature  mentioned  in  the  annexed  Mem- 
orandum." 

An  examination  of  the  Memorandum  shows  that  the  direc- 
tions given  therein  follow  closely  the  principles  laid  down  in  an 
article  on  "The  Preservation  of  War  Material"'  by  Lt.-Col.  J. 
G.  Adami,  (A.  D.  M.  S.  for  the  Canadian  Forces  Abroad,)  .and 
E.  L.  Judah,  published  in  the  last  number  of  this  Bulletin.  We 
would  here  draw  attention  to  the  further  communication  by  E. 
L.  Judah  upon  the  same  subject,  on  page  21  of  this  issue,  which 
gives  a  summary  of  the  technique  practicable  in  War,  and  sup- 
plies a  commentary  upon  such  points  in  the  Circular  Memorandum 
as  the  author  considers  might  be  improved  upon.  This  criticism 
is  especially  useful  in  regard  to  the  care  of  bone  specimens.     In 
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the  case  of  moist  specimens,  Jores  fluid  as  modified  by  Klotz,* 
which  is  the  fixation  solution  given  in  the  Memorandum,  and 
also  in  the  previous  article  by  Adami  and  Judah,  is  again  rec- 
ommended by  Mr.  Judah  for  routine  work  in  War,  but  superior 
permanent  results  are  claimed  for  the  Kaiserling  method,  which 
it  is  stated  should  be  followed  under  those  conditions  which  ad- 
mit of  the  more  complicated  procedure  involved  being  carried 
through,  as  is  the  case  in  many  Base  Hospitals. 
The  text  of  the  Memorandum  follows : 

CIRCULAR  MEMORANDUM. 

WAR   OI^t^ICE,   LONDON,    S.    W.,    I4TH    JUNE,    I915. 

"A  Committee  has  been  constituted  under  the  presidency  of  Sir 
Alfred  Keogh,  K.  C.  B.,  Director-General,  with  a  view  to  the  prepara- 
tion of  the  Medical  History  of  the  War.  The  task  of  the  Committee 
requires  the  active  co-operation  of  Medical  Officers  attached  to  all  Mil- 
itary Hospitals  at  home  and  abroad.  This  is  particularly  the  case  as 
regards  the  collection  of  specimens  which  illustrate  the  mode  of  pro- 
duction, the  variety,  the  pathology,  the  manner  of  healing  and  the  results 
of  treatment  of  wounds  and  injuries  inflicted  in  the  present  war.  It  is 
hoped  that  all  Medical  Officers  who  have  the  opportunity  will  assist  the 
Committee  in  bringing  together  the  material  necessary  for  a  completion 
of  its  project. 

The  Director-General  also  avails  himself  of  this  opportunity  of 
reminding  all  Military  Medical  Officers  that  pathological  material  from 
Military  Hospitals  is  the  property,  not  of  any  individual  physician  or 
surgeon,  but  of  the  State  as  represented  by  the  Army  Medical  Depart- 
ment. 

SELECTION  OE  SPECIMENS 

Every  specimen  which  elucidates  the  manner  of  production,  the  diag- 
nosis, the  pathology,  the  treatment  of  wounds  and  illnesses  incident  to 
war  should  be  forwarded  to  the  Committee. 

In  the  following  list   some  of  the   specimens  more  urgently   required 
by  the  Committee  are  cited  : — 

1.  Specimens  illustrating  the  types  of  -wounds  produced  by  the  vari- 
ous forms  of  projectiles  used  in  zvarfare  and  the  varying  effects  depend- 
ent on  range. 

2.  Specimens  shozi'ing  the  destruction  of  tissues  along  the  track 
of  projectiles,  the  lodgment  of  foreign  bodies,  and  the  deviation  of  bul- 
lets in  their  passage  through  the  tissues  of  the  body. 


*  Klotz  &  MacLachlan,  International  Assoc,  of  Med.  Museums,  Bul- 
letin No.  V,  1915,  p.  59.    Also  Klotz  &  Coburn,  Bull.  VI,  p.  51. 


3.  Speciiiiriis  ilhtstrating  stages  and  modes  in  the  healing  of  zvounds. 

4.  The  results  of  infection  of  zvounds. 

5.  Specimens  illustrating  arrest  or  delay  of  healing. 

6.  The  explosive  effects  of  high  velocity  missiles. 

7.  The  encapsulation  of  foreign  bodies. 

8.  Deformities  and  defects  zvhich  result  subsequently  to   the  heal- 
ing of  zvounds  and  injuries. 

9.  Specimens   illustrating   the   various  forms   of  fracture   of   bone 
produced  by  projectiles. 

10.  Wounds  of  blood  vessels  and  the  sequelae  of  such  zvounds. 

11.  Injuries  of  nerves  and  their  sequelae. 

12.  Injuries  of  the  spine  and  of  the  spinal  cord. 

13.  Injuries  of  the  skull  and  of  the  brain.  The  sequelae  of  such 
injuries. 

14.  Injuries  of  the  face,  jazvs,  nose,  eyes,  ear,  laryn.v  and  structures 
of  the  neck. 

15.  Injuries  of  the  thora.v,  lungs,  pleurae  and  heart.  The  sequelae 
zvhich  may  follozv  such  injuries. 

16.  Injuries  of  the  abdomen  and  pelvis,  and  of  the  abdominal  and 
pelvic  viscera.     The  sequelae  of  such  injuries. 

17.  Injuries  of  the  limbs — particularly  of  joints. 

18.  Injuries  of  the  uro-genifal  system. 

PRFSERVATinx  OF  SPECIMENS 

The  fluid  recommended  for  the  preservation  of  specimens  is  the 
following : — * 

Soda   sulphate    20  parts 

Soda  bicarbonate    20  parts 

Soda    chloride     20  parts 

Pot.    nitrate    ;i8  parts 

Pot.    sulphate     2  parts 

Chloral    hydrate    100  parts 

Formalin     100  parts 

Water    3200  parts 

Three  vessels  of  convenient  shape,  each  capable  of  holding  about 
six  gallons,  are  required.  Place  four  gallons  of  the  above  solution  in 
each  of  the  three  vessels,  and  label  them  Nos.  i,  2,  and  3.  Having  washed 
the  blood  off  the  specimen,  it  is  placed  for  two  hours  in  Vessel  No.  i, 
twelve  hours  in  Vessel  No.  2,  and  twenty-four  hours — or,  if  a  large 
specimen,  forty-eight  hours — in  Vessel  No.  3.  It  is  then  sufficiently  pre- 
served for  being  packed  up  and  despatched. 


*  (This  is  Klotz'  modification  of  Jores'  solution. — Ed.) 


In  the  case  of  hollow  viscera,  it  is  necessary  to  wash  out  their  con- 
tents and  to  stuff  their  chambers  with  wet  tow  or  absorbent  cotton  wool 
before  placing  in  the  first  preserving  solution.  If  this  is  not  done  such 
viscera  become  fixed   in  a  compressed  and  misshapen   form. 

DRIED  PREPARATIONS* 

In  certain  cases,  particularly  in  fractures  of  bone  and  lesions  in- 
volving-the  destruction  of  joints,  it  may  be  advisable  to  make  dried  prep- 
arations. It  is  recommended  that  the  flesh  should  be  removed,  exposing 
the  bones  and  ligaments,  which  are  dusted  over  with  an  antiseptic  pow- 
der. The  specimen  is  packed  up  and  forwarded  for  maceration  at  Aluseum 
quarters. 

DESPATCH  OE  SPECIMENS 

It  is  recommended  that  specimens  should  be  forwarded  to  head- 
quarters as  soon  as  they  are  preserved,  but,  in  cases  where  this  is  im- 
possible, specimens  may  be  kept  in  the  above  fluid  for  three  or  four 
weeks  and  sufl'er  but  little  damage. 

The  following  method  of  forwarding  specimens  is  recommended  :^ 
When  reipoved  from  the  preserving  solution,  each  specimen  is  sur- 
rounded by  a  layer  of  cotton-wool  or  lint  which  has  been  soaked  in  the 
preservative  fluid,  and  the  whole  wrapped  in  an  impermeable  cover  of 
Jaconet  or  such  like  material.  The  specimen  is  then  packed  in  a  suitable 
tin  or  box  containing  sawdust,  tow  or  absorbent  cotton-wool  and  for- 
warded by  parcels  post,  or  by  such  other  means  as  may  be  available.  If 
several  specimens  are  forwarded  in  the  same  parcel,  they  must  be  packed 
so  as  to  avoid  compression. 

HISTORIES   AND   LABELS 

A  specimen  without  a  history  is  without  scientific  value.  Each 
specimen  must  be  accompanied  by  a  tag  or  stout  label,  on  which  is  written 
the  name  and  age  of  the  patient,  his  regimental  number,  the  date  at 
which  the  specimen  was  first  obtained,  the  hospital  from  which  it  was 
despatched  and  the  Surgeon  under  whom  the  patient  was  treated.  Such 
labels  should  be  securely  attached  to  the  wrapping  in  which  the  specimen 
has  been  placed.*  A  precis  of  the  history  of  the  case,  with  a  statement 
of  the  point  or  points  exhibited  by  the  specimens,  should  be  forwarded 
at  the  same  time  to  Museum  quarters,  preferably  under   separate  cover. 


*  See  the  criticism  upon  this  paragraph  in  the  paper  by  E.  L.  Judah, 
page  21. 

*  {The  label  should  be  attached  in  all  cases  to   the  specimen  itself. 
M.  E.  A.) 
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ADDRESS   TO   WHICH    SPECIMENS   ARE  TO   BE   FORWARDED 

The  Council  of  the  Royal  College  of  Surgeons  of  England  has  placed 
the  store  rooms  and  workrooms  attached  to  the  Museum  at  the  disposal 
of  the  War  Office  for  the  temporary  reception,  preservation  and  regis- 
tering of  all  specimens  connected  with  the  Medical  History  of  the  War. 

Specimens  and  parcels  should  therefore  be  addressed  to : — 

MEDICAL  HISTORY  COMMITTEE, 

Royal  College  of  Surgeons  of  England, 

Lincoln's  Inn  Fields,  London,  W.  C. 

All  communications  relating  to  specimens  already  despatched,  or 
enquiries  relating  to  specimens  required  by  the  Committee  of  the  Medical 
History  of  the  War,  should  be  sent  to  the  above  address." 


Maude  B.  Abbott. 
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COMMUNICATIONS 
Gross  and  Microscopic  Technique 

ON  THE  TBCHNIQUB  OF  THE  PRESERVATION  OF 
WAR  MATERIAL. 

E.  L.  JUDAH, 

McGill   University,  Montreal. 

In  the  preparation  of  war  material  for  Medical  Museums 
one  of  the  most  important  questions  is  that  of  transportation  both 
of  the  specimens  and  of  the  fluids  required  for  their  fixation. 
To  this  end  the  preservation  of  natural  colour,  which  is  essential 
whenever  the  character  of  the  specimen  permits,  should  be  car- 
ried through  as  simply  and  with  as  few  media  as  possible,  while 
bone  specimens  should  be  rapidly  dried  and  sent  forward  in  an 
easily  portable  and  antiseptic  state. 

Moist  Specimens. 

Moist  specimens  must  be  obtained  fresh  from  the  autopsy 
or  operation,  and  not  allowed  to  soak  in  water  for  more  than  a 
few  moments.  Only  the  superfluous  blood  should  be  washed 
away,  remembering  that  the  one  colour  available  for  preserva- 
tion, with  the  exception  of  the  faint  colouring  matter  derived 
from  bile  staining,  etc.,  lies  in  the  hemoglobin  of  the  red  blood 
corpuscle,  and  that  this  therefore  must  be  preserved.  The  basis 
of  the  methods  of  colour  preservation  which  are  in  my  judg- 
ment to  be  recommended  lies  in  the  chemical  change  produced 
by  the  action  of  formaldehyde  upon  the  hemoglobin  of  the  red 
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cell  and  its  subsequent  fixation  as  the  red  alkaline  haematin  by 
the  alcohol  or  chloral  hydrate  of  the  solution.* 

Two  methods  may  be  recommended  as  available  for  colour 
preservation :  those  of  Kaiserling  and  Klotz-Jores.  Of  these, 
where  it  is  necessary  to  preserve  any  faint  colour  not  directly 
due  to  red  blood  corpuscles  but  caused  by  bile  staining  or  trans- 
formation of  fats,  the  Klotz-Jores  is  the  superior ;  in  fact  Kaiser- 
ling-will  completely  destroy  some  of  the  faint  yellows  desirable 
to  keep  in  such  cases.  In  all  other  instances,  however,  and  for 
general  purposes  and  lasting  brilliancy  of  results  I  consider  the 
Kaiserling  method  the  best  and  I  think  therefore  that  every  ef- 
fort should  be  made  to  use  it  in  routine  work  where  this  is  pos- 
sible. But,  under  war  time  conditions,  the  transportation  of  the 
various  solutions  required,  and  the  careful  watching  needed  in 
the  use  of  the  first  and  second  fluids  in  Kaiserling,  renders  this 
method  often  utterly  impracticable  in  the  Field. 

For  these  reasons  I  would  recommend  for  routine  purposes 
in  War  the  use  of  Jores'  fluid  as  modified  by  Klotz.  Its  advan- 
tages vmder  war  conditions  are  the  following: — 

(i)  All  the  ingredients,  with  the  exception  of  formalin, 
can  be  taken  along  with  the  hospital  stores  in  a  dry  state,  as  salts, 
and  so  are  easily  transported,  and  formalin  is  easily  procurable. 

(2)  Their  cost  is  relatively  slight;  I  know  no  method  of 
preserving  the  colours  of  museum  specimens  that  is  of  so  low  a 
cost. 

(3)  The  vise  of  two  fluids  only,  is  necessary. 

(4)  The  length  of  time  in  which  the  specimens  may  remain 
in  No.  I  is  not  a  matter  of  care ;  tissues  do  not  deteriorate  by 
long  keeping  in  No.  i  ;  in  fact  specimens  might  be  shipped  from 
Europe  to  America  in  No.  i.  and  only  after  weeks  placed  in  No.  2, 
and  still,  after  washing  well  with  water,  when  placed  in  No.  2 
the  natural  colours  show  themselves  well. 

(5)  The  method  is  universally  applicable  for  all  tissues, 
with  the  occasional  exception  of  lung  and  spleen. 


*  For  full  details  upon  the  chemical  changes  taking  place  in  colour 
preservation  in  the  methods  of  Kaiserling  and  Jores,  see : 

1.  Kaiserling — Berliner  Klin.  Woch.,   1896,  Bd.  33,  P.  775. 

2.  Puppc  —  Vierteljahrschrift     fiir    gerichtliche     Medicin,     2    Folge 
XVII.  2. 

3.  Abbott — .\merican  Medicine,  1903,  V.  No.  14,  p.  541-544. 

4.  Jores  —  Verhandlungen    Deutschen    Pathologischen    Gesellschaft 
igi3,  Bd.  16.  p.  357. 
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The  Klotz-Jores  Method 

solution  xo.   i. 

In  his  original  method  Jores  recommended  the  use  of  com- 
mercial Carlsbad  salts  in  his  first  solution.  This  has  been  found 
however  to  yield  irregular  results.  Klotz  and  MacLachlan^ 
therefore  substitute  an  artificial  compound  which  they  term 
"modified  Carlsbad  salts"  of  which  the  composition  in  loo  parts 
is  as  follows  :  *» 

Soda    sulphate    22  grs. 

Soda   bicarbonate 20  grs. 

Soda    chloride    18  grs. 

Pot.    nitrate    38  grs. 

Pot.   sulphate    2  grs. 

This  compound  they  use  in  the  Jores'  first  solution  as  fol- 
lows : — 

Modified    Carlsbad    salts    125  parts 

Chloral   hydrate    125  parts 

Formalin     125  parts 

Water     4000  parts 

This  combination  improves  on  standing  for  a  few  days. 
Specimens  may  be  left  in  this  fluid  for  from  two  to  ten  days 
or  longer,  and  are  then  washed  in  cold  running  water  for  from 
six  to  ten  hours.    All  salts  and  formalin  should  be  thus  removed 
before  placing  in  the  preservation  fluid  (Solution  Xo.  II). 

Although  in  using  this  solution  colours  in  the  depth  of  the 
organs  are  preserved  almost  as  well  as  on  the  surface,  infiltra- 
tion of  organs  is  fairly  slow,  and  it  is  therefore  always  preferable 
to  section  these  before  hardening. 

In  tropical  countries  it  is  advisable  to  increase  the  amount 
of  formalin  in  this  No.  I  solution.  At  all  times  a  large  body  of 
fluid  should  be  used,  and  the  specimen  must  be  changed  into  dif- 
ferent vats  containing  fresh  No.  i  solution  every  few  days. 

As  stated  above,  while  the  minimum  duration  of  specimens 
in  this  Xo.  i  solution  is  from  two  to  ten  days,  they  may  be  left 
in  it  for  a  relatively  indefinite  time  without  much  loss  of  colour. 
The  British  Government  has  taken  advantage- of  this  fact,  and 


^  Klotz  &■  MacLachlan — Inter.  Assoc.  Med.  Mus.  Bull.  V,  1915,  p.  59. 
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has  ordered  all  material  to  be  shipped  in  this  No.  i  solution  from 
France  to  the  Royal  College  of  Surgeons.*  It  is  readily  seen  that 
much  difficulty  in  transportation  and  technique  is  thus  avoided. 

Solution  No.  II. 

In  the  Klotz-Jores  method  one  of  two  fluids  may  be  used 
for  final  fixation,  namely  : 

(a)     Klotz"  modification  of  Frost's  sugar  solution. 

(bj     Kaiserling  No.  3  which  is  given  later  in  this  paper. 

Which  of  these  two  is  to  be  selected  for  the  final  preservative 
in  the  specimens  preserved  by  the  Klotz-Jores  method  must  de- 
pend upon  the  facilities  for  getting  the  cane  sugar  required  for 
the  Frost's  solution  on  the  one  hand,  or  the  potassium  acetate 
salts  and  glycerine  needed  in  Kaiserling  No.  3  on  the  other.  All 
things  being  equal  and  where  ingredients  can  be  obtained,  Kaiser- 
ling 3  is  far  preferable  to  the  Frost's  solution  for  permanent  pre- 
servation on  accoiuit  of  the  stickiness  and  poor  keeping  qualities 
of  the  strong  sugar  extract  it  contains. 

Klotz"  modification  of  Frost's  formula  is  as  follows  : 

Cane   sugar    3500  parts 

Pot.    acetate     160  parts 

Chloral    hydrate    80  parts 

Thymol   water    8000  parts 

An  addition  of  20  cc.  of  dissolved  carbolic  acid  added  to 
8000  cc.  of  the  No.  2  sugar  solution  will  prevent  much  of  the 
trouble  now  caused  by  molds. 

Note. — In    Bulletin    No.    VI   of   this   Association    Dr.    Klotz    recom. 

mends  a  modification  of  this  No.  2  solution  which     omits  the  sugar  and 

contains  a  small  percentage  of  formalin,  as  follows : 

Carlsbad   salts    2.5 

Chloral   hydrate    i.o    ■ 

Formalin     0.5 

Water     100 

While  sufficient  time  has  not  yet  elapsed  since  this  article  has  been 
published  to  say  whether  this  solution  is  altogether,  satisfactory,  yet  from 
my  experience  I  think  the  formalin  will  gradually  darken  the  red  blood 
corpuscles,  although  theoretically  its  action  should  be  neutralized  by  the 
chloral  hydrate.  The  suggestion  of  it,  however,  is  submitted  here  as  a 
further  alternative  which  may  be  experimented  with  if  circumstances 
should  render  its  use  advantageous.) 


*  Sec  CiiTiilar  Meinoraiidiini,  f^agc  13  of  this  issue. 


Thi;  Kaiserlixg  Method. 

The  only  disadvantage  of  this  method  of  colour  preservation 
in  war  is  the  high  cost  of  chemicals  under  present  conditions, 
and  the  difficulty  of  transportation.  The  superior  results  ob- 
tained, however,  make  it  well  worthy  of  consideration. 

]\lost  of  the  unsatisfactory  results  obtained  on  this  conti- 
nent have  been  due  to  bad  technique  and  an  improper  percentage 
in  the  various  solutions.  In  fact  there  are  about  ten  different 
formulae  in  use  with  varying  results. 

After  careful  comparison  of  these  methods,  both  in  Europe 
and  here,  the  following  process  has  been  found  by  us  to  give  the 
best  results. 

K-MShRLixc's  Solution  No.  i. 

Pot.    acetate    ijo  gm. 

Pot.  nitrate   90  gm. 

40%    formalin    1600   cc. 

\\'ater     8000    cc. 

Care  should  be  taken  to  tise  only  first-class  chemicals.  Po- 
tassitim  nitrate.  Alerck's  pure  powder,  and  potassium  acetate, 
U.  S.  P.  The  formalin  should  be  as  free  of  formic  acid  as  pos- 
sible. 

The  length  of  time  the  specimen  stays  in  Kaiserling's  first 
fixation  fluid  has  caused  a  great  deal  of  comment ;  I  consider  it 
of  secondary  importance  to  thorough  hardening.  The  specimen 
should  be  fixed  in  such  a  way  that  no  blood  will  ooze  out  when 
firmly  pressed  between  the  lingers.  In  fact  good  colour  results 
have  been  obtained  in  specimens  that  have  stood  from  two  to 
four  months  in  the  Xo.  i  sohition.  This  is,  of  course,  in  excep- 
tional cases.  Intestine  should  not  be  left  in  for  more  than  ten 
or  twelve  hours ;  other  specimens  of  organs  from  one  to  five 
days.     But  in  all  instances  they  must  be  thoroughly  fixed. 

Great  care  must  be  taken  to  wash  the  specimens  thoroughly 
in  running  water  after  removal  from  this  solution. 

Kaiserlixg  No.  II. 

Ninety-live  per  cent  alcohol  (ordinary  methylated  spirits 
will  do)  may  be  used  at  once  without  the  intermediate  stage  of 
<^o%  alcohol,  recommended  by  Kaiserling.  The  specimens  must 
"be  left  here  until  the  natural  colours,  which  have  disappeared 
imder  the  action  of  the  formalin  in  the  first  solution,  return,  the 
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process  being  watched  in  the  same  way  as  is  a  photographic 
plate.  The  alcohol  should  not  be  allowed  to  go  below  80%.  To 
avoid  this  the  specimens  should  be  transferred  to  a  second  alco- 
hol of  the  original  strength.  The  time  in  which  the  specimens 
remain  in  the  alcohol  varies  according  to  the  character  of  the 
particular  tissue. 

In  this  stage  again  the  specimens  must  be  carefully  washed 
in  water,  no  traces  of  the  formalin  or  alcohol  used  in  the  first  and 
second  solutions  being  carried  on  to  the  final  shape.  If  either  the 
alcohol  or  the  Kaiserling  No.  3  solution  used  smell  at  all  of  either 
formalin  or  alcohol  they  must  be  thrown  away.  This  is  absolutely 
necessary. 

Kaisivrltng  No.  III. 

Pot.  acetate   4  lbs. 

Glycerine 2000  to  4000  cc. 

Water    loooo  cc. 

to  which  20  cc.  carbolic  acid  may  be  added  as  a  preserv- 
ative. 

GeneraIv  Technique  of  CoIvOur  Preservation. 

There  is  nothing  as  important  in  the  preparation  of  wel 
pathological  specimens  as  that  they  should  be  properly  laid  out 
and  held  in  correct  anatomical  relation,  immediately  after  obtain- 
ing them  from  autopsy  or  operation. 

Tanks  for  preparing  the  specimens  may  easily  be  found  by 
taking  a  wine  cask,  three  feet  or  more  in  length,  and  sawing  it 
in  two,  and  making  wooden  covers  to  cover  over  the  top  of  each 
half.  A  layer  of  sacking  or  cotton  cloth  may  be  fastened  on  the 
imder  surface  of  the  covers,  to  make  them  more  air  tight.  There 
must  be  no  nails  coming  through  the  cask,  in  fact  no  metal  must 
be  allowed  to  come  in  contact  with  the  specimen  at  any  time ; 
glass  pins  or  cotton  thread  are  quite  sufficient  to  hold  them  in 
place. 

When  it  is  necessary  to  put  a  specimen  on  the  stretch,  rough 
glass  frames  are  the  best.  When,  however,  cardboard  or  wood 
have  to  be  used  they  should  be  first  wrapped  with  wet  absorbent 
cotton.  No  dry  cotton  wool  should  come  in  contact  with  the 
<;pecimen  at  any  time  as  it  is  almost  impossible  to  remove  later. 

Cheese  cloth,  paper,  or  other  tissue  is  inadvisable  as  it  marks 
and  spoils  the  specimen. 

Remember  that  with  either  the  Klotz  or  the  Kaiserling  meth- 
od material  has  to  be  thoroughly  hardened  before  putting  into 
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the  final  fluid.  In  fact  it  is  better  to  overfix  and  lose  a  certain 
amount  of  colour,  than  to  underharden  the  specimen.  Much 
fading  in  colour  preservation  is  due  to  this  cause.  Specimens 
also  go  bad  and  cause  a  fungus  growth  in  their  jars. 

When  a  specimen  is  found  to  have  gone  mouldy  it  must  be 
run  through  the  No.  i  solution  in  either  Kaiserling  or  Klotz  in 
the  same  way  as  fresh  material.  In  going  over  a  lot  of  jars  a 
single  infected  one  will  often  infect  several  others  through  the 
hands.  Great  care  should  therefore  be  experienced  when  an  in- 
fected specimen  is  found  not  to  pass  on  the  contamination.  Noth- 
ing but  distilled  or  boiled  water  should  be  used  in  making  up  the 
final  solution. 

When  specimens  have  been  left  in  spirits  for  too  long  a  time 
much  colour  can  be  restored  by  leaving  them  in  equal  parts  of 
Kaiserling  No.  3  and  glycerine  for  24  hours,  allowing  for  the 
amount  of  glycerine  already  in  your  Kaiserling  fluid. 

Klotz-Jores  specimens  may  be  permanently  preserved  in 
Kaiserling  No.  3  with  excellent  results,  as  Kaiserling  specimens 
after  being  put  through  No.  i  and  2  may  be  preserved  in  Klotz- 
Jores'  No.  2. 

In  some  museums  a  mixture  of  equal  parts  of  glycerine  and 
water  (which  is  the  old  Jores  No.  3)  is  substituted  for  Kaiser- 
ling's  No.  3  solution,  which  contains  potassium  acetate.  In  my 
judgment  this  is  a  mistake  as  the  potassium  acetate  is  an  essen- 
tial constituent  in  preventing  dissolution  of  red  cells.  In  my  ex- 
perience it  is  impossible  to  use  more  than  about  28%  of  glycerine, 
and  even  this  amount  tends  to  make  lung  and  spleen  specimens 
very  dark  or  transparent ;  other  organs  are  sometimes  affected 
in  the  same  way.  As  low  a  percentage  as  16%  can  be  used  with 
very  good  results. 

Formalin". 

Formalin  (that  is.  a  40%  solution  of  Formaldehyde),  to 
which  we  owx  all  our  modern  advances  in  colour  preserv^ation, 
is  a  most  valuable  preservative  and  may  be  used  alone,  when  it 
is  impossible  to  get  the  dift'erent  salts  required  in  the  first  solu- 
tions of  Kaiserling  or  Klotz-Jores.  It  may  be  used  for  all  speci- 
mens which  do  not  require  colour  preservation  in  a  2%  solution 
(of  formaldehyde).  Where  colour  preservation  is  desired  a 
solution  of  a  strength  of  not  less  than  6%  formaldehyde  must 
be  used.  The  specimens  may  be  transferred  from  this  to  alcohols 
and  thence  to  the  final  preservative  just  as  in  the  last  stage  of 
the  Kaiserline  method. 
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DriKl)  Specimens. 

Methods  of  the  preparation  of  bo>ic  specimens  are  very  sim- 
ilar to  those  used  for  osteoiogical  natural  history  material.  Al- 
ter removing  all  superiiuous  tlesh,  being  careful  ot  the  capsular 
ligaments,  soak  in  several  changes  of  water  for  one  or  two  days 
to  remove  as  much  blood  as  possible,  taking  care  that  the  speci- 
men does  not  macerate  or  any  small  portions  of  bone  drop  out. 
Then  place  in  a  saturated  solution  of  arsenic  (arsenic  trioxidej 
from  ten  to  fifteen  minutes,  and  allow  it  to  dry  thoroughly  in  the 
air;  pack  in  paper  or  any  kind  of  cloth  so  that  the  specimen  will 
not  be  knocked  around  in  transit. 

Arsenical  soap  may  also  be  used  when  desired  in  place  of 
the  arsenic  solution ;  apply  it  with  a  paint  brush. 

This  method  will  allow  of  easy  maceration  afterwards  and 
also  preserve  the  capsular  ligaments  when  so  desired.'' 

The  sprinkling  of  an  antiseptic  powder  over  specimens  is 
not  satisfactory  as  they  quite  frequently  go  bad  and  become  very 
disagreeable,  besides  many  of  the  powders  used  for  this  work 
contain  corrosive  sublimate  which  is  dangerous  to  those  working 
later  with  the  material.  Dry  arsenic  is  not  so  readily  absorbed 
by  the  specimen  as  when  in  a  saturated  solution. 

In  making  up  a  saturated  solution  of  arsenic  the  arsenic 
should  be  placed  in  cold  or  luke  warm  water  and  then  boiled  for 
fifteen  or  twenty  minutes.  By  adding  one-twelfth  of  alcohol  to 
this  solution  it  will  keep  indefinitely  and  make  an  excellent  pre- 
servative for  wet  pathological  specimens  where  it  is  not  necessary 
to  preserve  their  colour.     It  is  known  as  Sappey's  Fluid. 

Packing  of  Specimens. 

Barrels  can  be  employed  for  transportation;  loosen  the  up- 
l)er  hoops  at  one  end,  remove  the  end;  divide  the  interior  into 
compartments  by  means  of  slats  somewhat  as  an  tgg  crate,  giv- 
ing each  specimen  a  compartment  to  itself,  and  in  this  way  build 
up  the  contents  from  the  bottom.  Wrap  each  specimen  in  wet 
absorbent  cotton.  When  the  barrel  is  full  replace  the  end,  and 
the  metal  hoops,  drive  them  home  tight,  and  fill  with  fluid  through 
the  bun"-. 


'  Juda/i-Bull.  Inter.  Assoc.  Med.  Mus.,  No.  V,  June  i,  1915,  p.  90. 
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Hermetically  sealed  tin  cans  are  also  very  good  when  it  is 
possible  to  get  them.  Care  must  be  taken,  however,  not  to  allow 
the  specimen  to  come  in  contact  with  the  tin  especially  if  there 
is  any  formalin  in  your  preserving  fluid. 

Tags  or  Labels. 

Equal  in  importance  to  the  specimen  itself  is  the  reference 
number  which  must  be  attached  to  each  one,  which  gives  the  clue 
to  the  clinical  history  and  notes  upon  the  case.  This  tagging  or 
blocking  should  be  done  at  the  autopsy  or  operation  and  the  label 
should  always  be  attached  to  the  specimen  itself  and  not  to  the 
wrapper.* 

Owing  to  the  various  fluids  the  specimen  has  to  go  through 
in  course  of  preparation  metal  tags  which  rust  and  disfigure  the 
specimen,  celluloid  which  dissolves  in  alcohol,  and  pencil  writing 
on  cardboard,  which  becomes  obliterated  and  torn  off,  should  all 
be  avoided.    The  following  devices  may  be  substituted : 

(a)  Consecutive  numbers  stamped  by  means  of  a  Bates 
automatic  numbering  machine  on  a  length  of  white  tape  one  inch 
wide,  which  is  then  boiled  in  paraffin  and  rolled  on  a  stick,  the 
number  next  in  order  being  cut  off  and  attached  to  the  specimen 
as  required,"  or  (b)  Strips  of  parchment  perforated  with  a  cheque 
stamping  machine,  is  also  most  excellent. 

When  impossible  to  get  a  numbering  or  a  stamping  machine 
waterproof  ink  on  strips  of  cotton  may  be  used. 

I  wish  to  thank  Dr.  M.  E.  Abbott  for  much  assistance  ren- 
dered. 

'•^Compare  British  Circular  Memorandum,  page  15  of  this  Bulletin. 
"  Jiidah — Intern.  Assoc.  Med.  Museums,  Bulletin  No.  IV,  p.  45. 
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AN  AMERICAN  SUBSTITUTE  FOR  RUSSIAN 
PARAFFIN.* 

Aldred  Scott  Warthix^ 
Ann  Arbor. 

In  Schmorl's  laboratory  in  Dresden,  in  1899,  I  first  became 
acquainted  with  a  variety  of  paraffin  said  to  be  made  in  Russia. 
This  paraffin  had  such  characteristics  as  to  make  it  superior  to 
all  others  for  the  infiltration  and  imbedding  of  tissue.  It  had  a 
bluish  translucency,  a  clear  ring  when  the  cake  was  dropped  upon 
the  table,  and  gave  an  unbroken  section,  even  at  2-3  microns, 
owing  to  its  unusual  w^axy  consistency.  Melting-point,  52 ^C. 
Up  to  the  period  of  the  War  we  have  used  this  paraffin  exclu- 
sively, obtaining  it  from  Kahlbaum,  at  a  price,  however,  varying 
from  25-50  cents  per  i:)Ound.  After  using  up  our  store,  efiforts 
Avere  made  to  obtain  a  good  paraffin  elsewhere.  All  other  avail- 
able paraffins  were  tried  out,  but  all  of  them,  foreign,  American, 
Standard  Oil,  parawax,  etc.,  seemed  much  inferior.  They  were 
all  more  crumbling  and  gave  inferior  sections,  and  ribbons.  The 
matter  was  taken  up  with  the  Standard  Oil  Company.  After 
some  experimentation  their  laboratory  at  Bayonne,  New  Jersey, 
furnished  us  with  a  number  of  samples,  one  of  which,  Sample  C. 
seemed  to  us  as  good  as  the  German-Russian  product.  We  have 
accordingly  stocked  our  laboratory  with  this  paraffin  and  find  it 
thoroughly  satisfactory.  It  is  also  much  cheaper  than  the  other. 
Unfortunately  since  the  meeting  in  New  York  we  have  been 
informed  that  owing  to  government  demands  the  Laboratory 
would  be  unable  to  furnish  us  with  any  more  of  this  paraffin. 


*  Presented  at  the  Meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,  1917. 
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HISTOLOID  AS  AN  IMBEDDING  AGENT. 

William  M.  Johnson. 

{^Technician  to  the  Pathological  Laboratory^  Bcllevnc  Hospital, 

N.  Y.  City.    Dr.  Douglas  Sytnincrs,  Acting  Director.) 

It  appears  that  a  number  of  laboratories  have  deemed  it 
expedient  to  resort  to  paraffin  under  the  impression  that  there  is 
no  acceptable  substitute  for  the  imported  celloidin.  In  the  Path- 
ological Laboratories  at  Bellevue  Hospital  we  have  been  making 
use,  for  a  number  of  months,  of  an  American  product  known  as 
Histoloid  which  is  prepared  by  the  Celluloid  Company,  of  New 
York,  which  is  described  as  a  specially  prepared  pyroxylin.  It 
answers  every  purpose  of  the  pyroxylin  made  in  Germany  under 
the  name  of  celloidin. 

The  method  that  I  am  using  at  Bellevue  Hospital  follows : 

Tissues  are  tixed  in  formalin,  placed  in  95%  alcohol  for  24 
hours  then  in  equal  parts  of  acetone  over  copper  sulphate  in  a 
wide  mouth  bottle,  for  24  hours,  or  for  12  hours  if  haste  is  im- 
perative. The  sections  are  now  transferred  to  oil  of  cloves  until 
clear;  this  usually  requires  only  2  or  3  hours.  They  are  then 
placed,  in  Histoloid,  which  is  prepared  in  this  fashion: 

Two  hundred  forty  grams  of  Histoloid  are  washed  in  run- 
ning water  for  about  three  days,  dried,  and  then  dissolved  in 
1 100  cc.  each  of  chemically  pure  ether  and  Squibb's  absolute 
alcohol.  As  a  rule  three  days  suffice  for  solution,  the  receptacle 
being  well  shaken  from  time  to  time.  Sections  are  kept  in  the 
Histoloid  solution  for  24  hours,  or  longer,  then  mounted  and 
hardened  in  chloroform,  and  cut  2  or  3  hours  later. 

In  a  word.  Histoloid  is  made  to  take  the  place  of  celloidin 
in  the  so-called  rapid  celloidin  process,  and  the  substitution,  we 
have  found  works  admirably. 

Sections  may  be  cut  from  7  to  10  microns  in  thickness. 

Editorial  Note : — The  Pathological  Laboratory  of  the  University  of 
^Michigan  has  tried  out  Bioloid,  Parlodion,  and  Purified  Pyroxylin  (Mal- 
linckrodt)  and  found  them  to  be  practically  identical  and  as  good  as  the 
-Schering  Granular  Celloidin. 
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A   MODIFIED   SUGAR  SOLUTION  AS   A  FINAL  PRE- 
SERVATIVE FOR  MUSEUM   SPECIMENS.* 

E.  B.  Ellis, 
Ildpital  Francais,  Nczv  York. 

The  Kaiserling  No.  2  Solution  so  long  in  use  as  a  final 
mounting  of  Museum  specimens  has  been  of  late  extensively,  if 
not  entirely,  replaced  by  various  modifications  of  this  fluid  and 
by  some  original  efforts  along  this  fine  of  preparation. 

Where  many  museum  specimens  are  desired  for  teaching 
purposes  in  schools  and  hospitals,  the  cost  of  such  a  preparation 
has  heretofore  been  quite  an  item  of  expense  to  the  laboratory. 
We  have  attempted  to  perfect  such  a  medium  as  would  combine 
economy  with  efficacy. 

This  method  embraces  the  usual  stages  of  fixation,  colour 
restoration  and  final  preservation,  and  has  proven  entirely  satis- 
factory, in  that  it  invariably  preserves  the  colour  of  specimens, 
does  not  alter  the  staining  characteristics  and  is  economical  as 
compared  to  the  original  Kaiserling  Solution. 

1.  Specimens  brought  fresh  from  autopsy  or  operating  room 
are  washed  slightly  in  running  water  to  remove  debris  and  are  placed 
immediately  in  a  solution  of  10%  formalin  to  which  has  been  added 
a  little  common  salt. 

2.  We  next  used  waste  alcohol  which  had  not  been  discol- 
oured, to  bring  the  colour  back  to  the  specimens,  and  the  time  in 
this  stage  varied  from  about  two  to  six  hours,  or  until  colour  is 
sharp.  We  allow  specimens  from  this  to  drain  a  little  before  plac- 
ing them  in  the  final  preservative  which  is  made  up  according  to  the 
following   formula : 

3.  (For  5  litres).  Dissolve  5  lbs.  granulated  sugar  in  2  litres 
warm  water.  Dissolve  i  lb.  sodium  acetate  in  i  litre  of  warm 
water.  Dissolve  H  gram  thymol  in  i  litre  warm  water  and  add  i 
litre  0.5%  formalin.    Mix  and  filter  when  cool. 

This  fluid  is  especially  adaptable  for  museum  specimens 
which  are  to  be  sealed  and  not  exposed  to  much  handling,  though 
we  have  a  stock  crock  of  this  solution  in  which  we  keep  many 
gross  specimens  in  natural  colour.  These  bear  a  tag  which  is 
made  of  plain  cloth  on  which  the  identification  number  is  written 
in  India  ink. 


*  Presented  at  the  meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,  1917. 
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Aside  from  the  sticky  nature  of  this  solution,  which  might 
readily  be  washed  free  in  running  water  without  apparent  injury 
to  the  specimens,  it  has  no  other  disagreeable  feature. 

We  experimented  with  this  fluid  in  the  laboratory  of  Cornell 
University  Medical  College  in  1913,  and  there  are  many  speci- 
mens of  the  original  fluid.  Further,  this  fluid  has  preserved  the 
colour  of  our  specimens  in  the  laborator}^  of  the  French  Hospital 
so  successfully,  and  at  so  low  a  cost,  that  we  feel  justified  in 
offering  this  suggestion  of  its  use  to  those  who  are  interested  in 
an  economical,  yet  effective  medium  for  the  preservation  of  mu- 
seum specimens. 


ON  THE  METHODS  OF  ORGAN  RECONSTRUCTION  BY 
INJECTION  OF  THE  ARTERIAL  TREE.* 

Louis  Gross,  M.D., 
Douglas  FcUoiv  in  Pathology — McGill  University. 

Prom  the  Laboratories  of  McGill  University  and  the  Royal  Vic- 
toria Hospital.    Prof.  Horst  Ocrtcl. 

Last  summer,  at  the  suggestion  of  Prof.  Horst  Oertel,  I  un- 
dertook the  study  of  the  arterial  architecture  in  chronic  produc- 
tive nephritis.  It  was  in  endeavoring  to  improvise  a  technique 
which  might  give  a  clear  and  plastic  demonstration  of  the  arterial 
tree,  that  we  came  to  use  the  method  which  is  described  below.f 

We  began  our  studies  by  the  well-known  colored  gelatine 
injections  with  subsequent  serial  sectioning,  and  used  at  first  al- 
most entirely  carmine  gelatine  made  up  as  follows : — 

Allow  100  gms.  of  gelatin  to  soak  two  hours  in  200  cc.  of  distilled 
water.  Warm  until  the  gelatin  dissolves  and  filter  through  a  flannel. 
It  is  advisable  to  place  the  filter  in  an  incubator  to  prevent  the  jelly  from 
setting  while  filtering. 

Dissolve  15  gms.  of  aqueous  soluble  carmine  in  300  cc.  of  distilled 
water.     Add  iV,  drms.  of  ammonia.     Filter. 

Now  mix  the  filtrate  with  the  filtered  jelly.  Add  about  i  drm.  of 
acetic  acid  to  the  mixture. 


*  Presented  at  the  meeting  of  the  International  Association  of  Aled- 
ical  Museums,  New  York,  April  5th,  1917. 

t  A  detailed  account  of  the  incidental  anatomical  and  pathological 
findings  by  this  method  with  full  illustrations,  is  published  by  the  writer 
in  the  Journal  of  Medical  Research,  Vol.  XXVI,  No.  3,  1917. 
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We  found  that  this  jelly  tiowed  well  and  did  not  ditifuse  into 
the  tissues. 

A  blue  jelly  made  by  using  Prussian  blue  instead  of  carmine, 
did  not  give  as  satisfactory  results  as  the  red.  Here  the  ammonia 
with  subsequent  neutralization  is  unnecessary. 

The  apparatus  which  we  used  is  very  simple  of  construc- 
tion and  has  proven  quite  satisfactory. 

It  consists  of  a  wooden  box  lined  with  copper.  Separating 
it  into  two  chambers  (upper  and  lower)  is  a  pan  which  has  an 
out-flow  tube  connecting  it  to  the  outside.  In  the  centre  of  the 
pan  are  four  openings.  These  openings  are  necked  to  prevent 
any  dripping  into  the  lower  chamber. 

The  whole  apparatus  is  kept  at  a  temperature  of  between 
45^  and  50  "C.  by  an  immersible  electric  heater,  which  also  serves 
the  useful  purpose  of  keeping  moist  the  organ  which  is  being  in- 
jected. An  electric  light  enables  us  to  keep  watch  of  our  solu- 
tions, and  also  tends  to  equalize  the  temperature  in  the  chamber. 

Outside  of  the  incubator  is  a  Wolfif's  flask,  the  air  of  which 
has  been  compressed  by  water  pressure,  or  better  still  forced  in 
from  a  compressed  air  tank  to  a  pressure  of  200  mm.  of  mercury, 
which  is  registered  by  a  manometer.  The  pressure  tube  from  this 
bottle  is  now  connected  to  the  pressure  tube  of  a  saline  flask  which 
is  also  kept  outside  of  the  chamber,  so  that  it  can  be  easily  refilled 
without  necessitating  opening  the  doors  of  the  incubator  thus 
allowing  a  variation  in  temperature. 

The  saline  is  then  forced  out  of  this  bottle  through  a  tube 
into  a  saline  bottle  within  the  incubator;  it  is  here  warmed  and 
passes  by  a  tube  into  the  kidney  which  lies  in  the  upper  chamber. 
A  continuous  flow  of  saline  is  thus  kept  up  until  the  washings 
from  the  kidney  are  clear  of  blood  pigment. 

It  is  said  that  the  smooth  muscle  of  the  arterial  walls  is 
irritable  and  contracts  under  stimulation  even  forty-eight  hours 
after  death.  On  this  assumption,  since  it  is  our  endeavor  to  ob- 
tain wide  and  permeable  channels  for  our  injection  fluid,  we  now 
allow  about  100  cc.  of  a  10%  solution  of  potassium  sulpho-cy- 
anide  to  flow  slowly  through  the  kidney,  with  the  object  of  ren- 
dering flaccid  the  vessel  walls. 

'i'his  is  followed  by  another  irrigation  with  saline  and,  we 
have  noted,  that  these  second  washings  usually  appear  bloody 
again,  ]:»robably  indicating  that  new  channels  have  become  per- 
meable or  that  old  ones  have  become  more  permeable. 

After  the  kidney  has  become  clean,  the  pressure  tube  is  dis- 
connected  from  the  saline  bottle,  and  connected  to  that  of  the 
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geLatin  bottle,  the  outflow  tube  of  which  is  in  turn  inserted  into 
the  kidney. 

Injection  is  continued  until  a  volume  of  gelatin  approxi- 
mately equal  to  that  of  the  kidney  has  passed  out  of  its  vein. 
After  this  tie  olf  all  the  vessels  at  the  hilus— wash  the  kidney  in 
cold  water,  and  immerse  it  in  io%  formalin  for  48  hours. 

Upon  sectioning,  we  usually  hnd  the  injection  has  been  com- 
plete, the  gelatin  having  found  its  way  evenly  and  thoroughly 
into  all  the  capillaries  beyond  the  glomeruli. 

A\'hile  passing  a  section  of  such  a  kidney  through  xylol  after 
dehydration,  it  was  noticed  that  the  coloured  injected  vessels 
stood  out  in  marked  contrast  to  the  cleared- parenchyma.  This 
suggested  to  us  the  idea  of  seeking  a  method  that  might  do  away 
with  the  tedious  and  often  faulty  serial  section  and  reconstruc- 
tion technique.  Xylol  we  found  inefficient  because  it  was  appli- 
cable only  to  thin  sections,  and  because  the  sections  soon  became 
opaque. 

After  trying  out  several  other  fluids  we  found  that  aniline 
oil  gave  very  good  results.  Sections  even  5  mm.  in  thickness 
could  be  cleared  fairly  well  and  showed  up  the  blood  vessels  in 
fair  detail.  But  even  this  method  gave  rise  to  the  possibilities  of 
error  which  sectioning  and  reconstruction  are  exposed  to;  our 
aim  was  to  be  able  to  see  the  arterial  tree  without  mechanically 
disturbing  the  kidney. 

This  we  finally  succeeded  in  doing,  by  using  a  gelatin  which 
is  made  up  as  follows  : 

Add  100  gms.  of  gelatin  to  200  cc.  of  distilled  water,  soak, 
dissolve  and  filter  as  outlined  above. 

Mix  this  with  300  cc.  of  fine  barium  sulphate  (such  as  is 
used  for  barium  meals).  The  barium  should  have  the  consist- 
ency of  heavy  cream. 

By  injecting  the  kidney  with  this  mass  we  could,  without 
sectioning,  obtain  skiagraphs  of  the  intact  kidney,  which  showed 
in  undisturbed  detail  the  arterial  tree  up  to  and  including  the 
glomerular  branches.  By  taking  steroscopic  plates  we  can  obtain 
a  plastic  visual  conception  of  the  whole  arterial  architecture. 

The  writer  wishes  here  to  express  his  indebtedness  to  Prof. 
Horst  Oertel  for  his  aid  and  advice  throughout  this  work. 

K'otc:  vSince  writing  this  article  we  have  found  in  the  literature 
that  several  modifications  of  this  last  method  have  already  been  used — 
thus,  Sampson,  in  Surg.,  Gyn.  and  Obstet.,  Vol.  14,  1912,  used  a  bismuth 
subnitrate  suspension  in  gelatin  and  obtained  very  good  results.     Barium, 
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however,  besides  being  very  much  cheaper,  comes  in  finer  crj'stals  hence 
makes  a  less  viscid  suspension — one  that  will  flow  through  the  very  finest 
vessels.  Our  apparatus  too,  does  away  with  most  of  the  difficulties  of 
gelatin  injections. 

Beck,  in  Surg.,  Gyn.  and  Obstet.,  Vol.  12,  191 1,  shows  a  beautiful 
injection  with  a  bismuth  subnitrate  suspension  in  vaseline.  Here  the  ad- 
ditional objections  to  the  bismuth  are  that  injection  of  the  paste  must  be 
carried  on  by  means  of  a  syringe,  hence  accurate  estimate  of  temperature 
and  pressure,  such  as  is  necessary  in  delicate  injections,  cannot  be  ascer- 
tained. Section  of  the  organ  destroys  the  injection,  and  it  is  difficult  to 
preserve  permanently  even  the  intact  organ.  As  to  the  difficulty  in  tech- 
nique Beck  says  on  page  7,  "The  technique  in  producing  perfect  results 
in  these  anatomical  studies,  requires  considerable  experience,  and  many 
failures  must  precede  the  attainment  of  perfect  results."  By  our  method 
excellent  results  can  be  obtained  from  the  first  injection. 


METHODS   OF   ^lOUNTING  ANIMAL   PARASITES   IN 

SOLUTION,  INCLUDING  THE  USE  OF  PLASTER 

OF  PARIS.* 

Fred  D.  Whidman,  M.D. 

{Prom  the  McMancs  Laboratory  of  Pathology  of 
the  Medical  School  of  the  University  of  Pennsylvania, 
Philadelphia,  Pennsylvania.) 

Most  of  the  animal  parasites  in  our  collection,  which  now 
numbers  just  .short  of  one  hundred  and  fifty,  were  mounted  seven 
years  ago  by  Dr.  Allen  J-  Smith.  At  that  time  the  larger  speci- 
mens were  suspended  from  glass  frames  or  wound  around  or 
tied  to  plates  of  glass  .in  the  manner  familiar  to  everyone,  and 
which  makes  thoroughly  presentable  mounts,  while  those  that 
were  small  enough  were  fastened  to  glass  slides  with  hot  gelatin. 
It  is  with  these  smaller  specimens  that  most  of  us  have  trouble, 
and  with  which  this  communication  is  especially  concerned. 

In  19 10  we  imported  twenty-two  specimens  from  Vienna 
mounted  in  a  fluid  medium  and  attached  to  glass  by  what  appears 
to  be  gelatin.  On  reviewing  these  to-day,  only  one  shows  soine 
discolouration  of  the  gelatin  and  none  have  loosened.  This  is 
most  creditable,  for  they  have  been  handled  in  student  demonstra- 
tions and  shipped  by  express  to  at  least  two  exhibitions.     We 
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have  not  obtained  anything  like  such  good  results  in  our  attempts 
to  imitate  the  Viennese,  and  evidently  they  practice  some  little 
trick  of  which  we  are  not  aw^are. 

Dr.  Smith  (Allen  J.)  analyzed  the  Vienna  mounting  medium 
and  found  that  it  consisted  of  two  parts  of  acetone  (we  use  com- 
mercial)  and  three  parts  of  a  5%  formaldehyde  solution.     This 


Fig.    I. — Hermetically   Sealed   Evaporation-prooe   Jars   for   Small 
Specimens.    Natural  Size. 

Parasitic  worms  mounted  against  plaster-of-Paris  back- 
ground; A,  hookworms  shown  against  a  black  paper  "win- 
dow," which  in  turn  is  supported  by  a  plaster-of-Paris  back- 
ing. Shows  use  of  necked  container.  B,  whipworms  mounted 
against  plaster-of-Paris  backing.  C,  insect  larva  mounted  in 
depression.  Passe-partout  tape  wound  around  container  above 
and  below,  to  give  finished  appearance.  D,  filariae  mounted 
against  black  paper  background,  in  turn  supported  by  plaster 
backing. 


is  far  superior  to  the  usual  simple  formaldehyde  solution,  Dr. 
Smith  finding  that  it  made  the  gelatin  less  visible,  and  that  the 
specimens  loosened  much  less  frequently.  But  even  with  this  the 
gelatin  method  has  not  been  altogether  satisfactory,  for  on  re- 
viewing a  collection  of  twenty-nine  parasites  thus  mounted  I  find 
that  fourteen  have  loosened,  and  that  the  gelatin  has  become  dis- 
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coloured  in  several,  evidently  from  materials  dissolved  from  the 
parasite. 

I  began  experimenting  with  different  methods  two  years  ago, 
all  to  the  end  that  the  specimen  should  be  first  brought  as  close 
to  the  face  of  the  container  as  possible  in  order  to  modify  the 
effects  of  a  possibly  cloudy  medium,  and,  secondly,  if  the  spec- 
imen permit,  held  in  position  by  pressure  against  the  face  by  a 
presentable  backing. 

This  is  accomplished  for  larger  worms  like  ascarids  by  hold- 
ing them  close  to  the  face  by  sheets  of  coloured  celluloid  (black, 
blue,  or  white,  depending  upon  the  colour  of  the  worm),  behind 
which  cotton  is  packed  to  give  the  proper  pressure.  This  is  the 
best  plan  in  round  jars,  where  the  backing  must  be  curved.  Black 
photographic  paper  is  a  fair  substitute  for  cotton,  but,  being  so 
yielding,  becomes  uneven  from  the  uneven  pressures.  With  rect- 
angular containers  coloured  glass  plates  are  best.  The  worms 
are  held  in  position  by  pressure  in  all  of  these  methods,  the  pres- 
sure being  lightest  where  the  parasite  fits  the  container  snugly 
and  one  end  rests  on  the  bottom.  In  the  case  of  smaller  worms 
like  uncinaria,  the  glass  and  celluloid  backings  will  not  serve, 
because  they  cannot  be  adapted  nicely  enough  to  the  uneven  in- 
teriors, and  then  the  parasite  will  not  always  be  properly  gripped, 
and  may  fall  out  of  position.  A  paper  backing  will  serve  here, 
either  black  or  white,  but  a  finer  appearance  is  produced  if  a 
plaster  of  Paris  is  used. 

This  is  made  by  filling  the  (cylindrical)  container  one-third 
full  of  plaster  of  Paris  cream,  stoppering  it  and  laying  it  on  its 
face  to  harden-.  It  is  then  loosened  and  the  worm  adjusted  be- 
tween it  and  the  face,  after  w^hich  cotton  is  packed  behind  it 
until  the  specimen  is  held  firmly  in  position.  If  a  black  back- 
ground is  desired  a  square  piece  of  black  paper  is  first  placed  upon 
the  white  background  and  the  parasite  then  adjusted  upon  the 
paper. 

Workers  in  plaster  are  frequently  bothered  by  the  formation 
of  bubbles,  which  leave  a  pitted  surface  on  hardening.  These 
form  during  the  mixing  of  the  plaster,  which  should  never  be 
stirred  vigorously.  In  mixing,  the  plaster  should  be  sprinkled  on 
the  surface  of  the  water,  never  adding  so  much  that  the  surface 
becomes  dry.  Never  pour  water  into  the  plaster.  Allow  the 
plaster  to  settle  for  about  five  minutes,  when  the  layer  of  water 
on  the  surface  is  poured  off.  Now  stir  very  gently  and  without 
introducing  air.     Prepared  in  this  way  it  is  of  the  proper  con- 
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sistency  for  pouring  and  free  from  lumps  and  bubbles.  The  plas- 
ter has  not  appreciably  softened  or  discoloured  in  two  years  in 
a  2%  formaldehyde  medium,  but  suffers  in  both  of  these  respects 
in  Kaiserling.* 

Within  the  last  two  years  I  have  mounted  some  very  small 
worms  in  hermetically  sealed  glass  tubes.  A  piece  of  ordinary 
6  mm.  glass  tubing  about  6  or  7  cm.  long  is  sealed  at  one  end. 
When  cooled  it  is  filled  about  half  full  of  formaldehyde  solution 
(2%)  and  a  segment  of  closely  fitting  glass  rod  2  cm.  long  drop- 
ped in.  The  parasite  is  then  added  and  the  upper  end  sealed 
qiu"ckly  by  the  blowpipe.  It  is  then  mounted  in  a  wooden  base, 
and  the  upper  end  (and  lower  if  desired)  wound  with  label  or 
passepartout  tape  to  give  a  finished  appearance  and  hide  the  air 
space  above.  With  this  method  the  parasite  may  be  examined 
from  all  sides  with -the  loupe  and  with  a  minimum  of  mounting 
medium  material  between  it  and  the  eye.  Thus  far  none  of  these 
tubes  has  broken  at  the  end  when  sealed,  owing  probably  to 
their  small  size,  for  larger  ones  w^hich  w^ere  used  to  hold  larger 
specimens  .have  generally  cracked.  That  this  is  a  possible  method 
is  proved  by  the  fact  that  glass  workers  seal  surgical  ligatures 
thus,  and  make  the  tubes  w^e  see  in  carpenters'  levels  and  house- 
hold barometers. 


A  TEACHING  COLLECTION  CONNECTED  WITH  THE 

DEPARTMENT  OF  SURGICAL  PATHOLOGY, 

HARVARD  MEDICAL  SCHOOL.t 

Diana  P.  Blair, 
Tlirough  the  courtesy  of  Dr.  E.  H.  NicJwls. 

Starting  as  a  few  yearly  exercises  in  the  process  of  inflam- 
mation and  repair  as  related  to  surgery,  and  aided  bv  a  small 
private  collection  of  pathological  specimens,  this  department  made 
an  humble  beginning  in  1897.  In  1901,  the  work  received  recog- 
nition as  a  department,  and  was  allowed  a  laboratory  unit  in 
which  to  carry  out  experimental  investigation  of  surgery  as  cor- 
related with  disease.     The  unit  consisted  of  two  working  rooms 

*  For   full   details  on  the  subject  of  plaster  backings   see   JVcidvian, 
Jour.  Amer.  Med.  Assoc,  Nov.  6,  1915,  Vol.  XLV,  pp.  1634-37. 
t  Received  for  publication  June  7th,  1917. 
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for  the  instructor  and  his  assistant,  a  laboratory,  a  small  animal 
operating  room,  and  a  room  for  the  artist,  in  1913,  the  quarters 
•  having  been  for  some  time  quite  inadequate,  the  school  provided 
another  group  of  rooms,  with  much  more  space  and  better  equip- 
ment. 

The  department  now  has  a  room  for  the  instructor  and  sec- 
retary, an  exhibition  room  with  store  room  attached,  a  laboratory 
for  technical  work,  and  a  large  experimental  operating  room. 
Here  in  groups  of  six  men  per  month,  the  fourth  year  students 
take  an  elective  course  in  surgical  pathology.  Each  group  in  its 
allotted  time,  with  a  definite  problem  in  mind,  operates  upon  a 
series  of  animals.  They  watch  the  progress  of  each  case  and  note 
the  microscopic  findings  of  the  tissues  which  they  have  cut  and 
stained. 

In  starting  the  collection  for  the  department,  there  was  first 
prepared  from  experimental  and  clinical  material,  a  series  of 
microscopic  sections  which  would  tell  the  histological  story  of 
disease  and  its  repair.  Not  only  were  these  sections  to  be  inter- 
preted by  the  microscope,  but  photographed  and  enlarged,  they 
could  be  thrown  upon  the  lantern  screen,  or,  as  pictures,  studied 
at  first  hand.  Furthermore,  the  sections  were,  under  the  direc- 
tion of  the  instructor,  interpreted  and  drawn  by  the  artist.  Some- 
times they  were  reproduced  literally,  but  more  often  convention- 
alized and  made  diagrammatic,  that  their  elements  might  be  more 
easily  understood.  There  are  now  nine  thousand  of  these  slides, 
one  hundred  slides  of  each  section.  These  sections  are  kept  on 
trays  in  pasteboard  boxes,  a  complete  series  in  each  box. 

At  the  same  time,  from  every  available  source  has  been 
gathered  pathological  material  of  soft  tissue  and  bone,  to  supple- 
ment the  teaching  at  the  hospital  clinics  and  to  illustrate  the  lec- 
tures. Every  effort  is  made  to  keep  this  collection  up  to  date  and 
illustrative  of  the  pathological  conditions  that  the  men  are  study- 
ing. There  are  seldom  more  than  five  hundred  specimens  in  use. 
For  example,  for  a  demonstration  on  the  appendix,  there  are  six 
regular  samples  of  appendicitis, — acute,  subacute,  chronic,  tuber- 
culous, gangrenous,  and  cancerous,  besides  a  few  spectacular  cases 
showing  a  strayed  gall-stone  or  the  classical  grape-seed. 

These  specimens  are  used  during  the  regular  second  year 
course  in  surgical  pathology.  The  exhibit  is  made  to  correspond 
with  each  day's  teaching.  Fortunately,  the  exhibition  room  ad- 
joins the  amphitheatre,  making  it  easy  for  the  men  to  pass 
through  en  route  to  their  class  rooms.    Upon  a  specially  planned 


Fig.  I. — Arrangement  of  Gross  Specimens  to  Illustrate  Lecture  in 
Surgical  Pathology. 


Fig.  2. — Arrangement  oe  Photographs,  Drawings,  X-ray  Positives, 
Half-tones,  Paintings  of  Gross  Specimens  and  of  the  Clinical  Aspects 
OF  Cases,  Diagrammatic  Drawings  op  Operative  Procedures,  etc.,  to 
Illustrate  Lectures  in  Surgical  Pathology. 
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Fig.  4. — Example  of  Combination  of  Photograph  of  Clinical 
Features  of  Case  and  X-ray  Positive.  Case  of  Chondro-sarcoma  of 
Ulna  in  Boy  of  Fifteen  Years. 
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museum  table  in  the  centre  of  the  room  are  arranged  the  gross 
specimens  illustrating  the  subject  of  the  lecture.  This  table  is 
strongly  built,  eight  feet  by  four  feet,  with  two  open  shelves 
above,  measuring  six  feet  four  inches  by  one  foot  eight  inches, 
the  table  proper  supporting  the  heavy  jars  and  the  shelves  being 
used  for  the  smaller  ones.  About  fifty  jars  of  varying  sizes  can 
be  displayed  if  necessary. 

Also  upon  the  walls  are  shown  pictures  of  the  same  subject. 
These  pictures,  of  which  there  are  now  one  thousand,  constitute 
what  is,  perhaps,  the  unique  part  of  the  department's  teaching 
resources.  The  making  of  them  has  covered  a  period  of  twenty 
years.  Beginning  with  the  tirst  lessons  in  repair,  each  subject 
taught  is  illustrated  by  a  series  of  pictures.  Photographs  and 
drawings  of  microscopic  sections,  X-ray  positives,  half  tones  and 
diagrammatic  drawings  of  operative  procedure,  paintings  of  gross 
specimens  and  of  the  clinical  aspect  of  cases.  As  many  as  possi- 
ble are  in  color.  Wherever  possible  the  human  aspect  is  emphasiz- 
ed, making  them  a  valuable  supplement  to  the  hospital  clinic.  Also 
every  thing  that  pertains  to  a  case  is  procured,  that  the  student 
may  study  it  from  many  view  points.  For  instance,  in  a  case  of 
osteo-sarcoma,  there  is  the  clinical  portrait  and  X-ray  before 
operation,  and  a  painting  of  the  gross  specimen  and  the  photo- 
micrograph.    This  makes  a  complete  demonstration  of  the  case. 

These  pictures  are  mounted  upon  brown  and  gray  cardboards 
with  a  legend  slip  attached  giving  the  data  of  the  case.  They  are 
framed  in  two  uniform  sizes,  8  in.  by  lo  in.,  and  lo  in.  by  14  in., 
with  narrow  black  mouldings.  When  not  in  use,  they  are  stored 
in  a  dark  room,  upon  shelves,  their  catalogue  number  showing 
on  "the  edge  of  the  frame.  All  specimens,  pictures,  lantern  slides, 
etc.,  have  the  same  serial  number  where  the  cases  correspond. 
For  example,  osteomyelitis  is  always  VII.  Where  the  catalogue 
card  reads  VII-39.3.39.,  it  means  that  in  the  osteomyelitis  exhibit 
is  a  picture  39,  a  gross  specimen  of  the  same  case  numbered  3, 
and  a  lantern  slide  of  the  pictures  duplicating  its  number  39. 

This  is,  as  has  been  said,  purely  a  teaching  collection,  lim- 
ited in  size  and  to  a  special  subject,  surgical  patholog>\ 
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THE  SOUCHON  MUSEUM   OF  NORMAL  ANATOMY.* 

By  Edmond  Souchon,  M.D., 

Professor  Emeritus  of  Anatomy  and  Curator  of  Museum, 

Tulanc  University,  Nezv  Orleans,  La. 

[Editorial  Note.  Dr.  Souchon's  osteological  preparations  are  said 
to  be  especially  fine,  and  his  method  of  preparation  to  show  the  natural 
color  of  muscles  with  their  full  dissection  is  of  much  value.] 

A  STUDY  MUSEUM. 

By  resohition  of  the  Board  of  Administrators  of  the  Tulane 
Educational  Fund,  the  Museum  of  Anatomy  of  the  School  of 
Medicine  of  Tulane  University  was  named  the  Souchon  Mu- 
seum OF  Anatomy. 

It  is  purely  a  museum  of  normal  anatomy.  It  occupies  in  the 
New  Richardson  Memorial  on  Tulane  Campus,  a  large  room 
85  X  36  feet,  flooded  with  light  through  numerous  windows  and 
■skylights.  A  notable  and  unique  feature  is  that  it  contains  no 
cases  against  the  walls  or  otherwise,  but  only  rows  of  tables  on 
which  the  preparations  stand  in  large  glass  jars  (36  inches  by 
7J^,  24  inches  by  11 3/2,  and  24  by  //-j),  so  that  the  students  can 
come  directly  to  them  and  study  them  for  themselves.  More- 
over there  are  in  the  museum  no  papier  mache,  no  wax  models, 
no  dried  specimens.  It  is  composed  exclusively  of  the  "real 
things",  of  dissections  made  after  the  new  methodt  elaborated 
by  the  writer,  with  the  liberal  financial  aid  and  the  encouragement 
of  Tulane.  It  is  essentially  a  modern  Study  Museum  in  the  full- 
est meaning  of  the  words. 

The  Museum  possesses  sixty-seven  large  glass  jars  with 
preparations  on  Osteology,  forming  the  most  complete  collection 
known  to  the  writer,  with  the  exception  of  that  at  Harvard.  Next 
come  three  hundred  and  fifty  large  glass  jars  containing  actual 
dissections,  with  ])ermanent  color  of  muscles,  vessels  and  organs. 
No  such  preparations  of  normal  anatomy  with  permanent  color 
exist  in  any  other  college  in  the  United  States,  or  in  Europe,  so 
far  as  we  could  ascertain  in  our  travels. 

*  Presented  at  the  Meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,  1917. 

t  This  method  was  published  by  the  writer  in  the  .Anatomical  Rec- 
ord of  November,  1914,  and  March,  1917. 
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Each  structure  in  each  specimen  bears  a  number,  and  on  an 
appended  card  is  the  name  of  the  structure  opposite  the  number. 

The  great  advantages  of  this,  modern  study  museum  are  to 
prepare  the  students  for  the  dissections,  and  to  show  them  the 
great  number  of  things  which  they  do  not  and  cannot  dissect  in 
an  ordinary  dissecting  room  course.  It  enables  them  to  review 
rapidly  and  it  affords  former  students  the  opportunity  to  rapidly 
"relearn"  much  anatomy.  The  preparations  can  be  taken  into  the 
dissection  room  and  guide  the  students  in  their  dissecting. 

The  thorough  usefulness  of  the  Museum,  however,  will  not 
be  fully  brought  out  unless  two  or  three  hours  a  week  are  allotted 
on  the  lecture  card  to  the  study  of  the  preparations  by  the  stu- 
dents, and  until  they  are  impressed  with  the  fact  that  a  quiz  on 
these  preparations  will  be  a  part  of  their  examination  on  anatomy. 

Of  the  three  hundred  and  fifty  dissections  there  are  about 
one  hundred  and  fifty  which  students  do  not  see  in  the  dissection 
room.  They  are  marked  with  a  red  spot.  These  at  least  should 
be  studied  by  the  students. 

ANTHRACOSIS  ASSOCIATED  WITH  CHRONIC 
TUBERCULOSIS.* 

Oscar  Klotz. 
(Prom  the  Pathological  Laboratories,  University  of  Pittsburgh,) 

Pittsburgh,  Pa. 

In  a  previous  communication  we  have  reported  our  observa- 
tions upon  the  deposit  of  carbon  in  the  lung  as  it  occurs  in  com- 
munity life  of  the  present  time.  In  that  study  we  were  chiefly 
interested  in  the  presence  of  anthracosis  as  it  is  found  in  every 
individual  and  in  the  manner  of  distribution  of  the  carbon  pig- 
ment to  different  portions  of  the  lung  structure.  It  was  found  that 
carbon  is  readily  taken  up  by  the  tissue  of  the  normal  respiratory 
system  and  that  it  finds  lodgment  in  particularar  areas  with  fair 
uniformity.  The  pulmonary  deposits  of  carbon  vary  in  their  ex- 
tent in  direct  proportion  to  the  carbon  content  of  the  air,  so  that 
individuals  of  a  given  community  have  a  fairly  uniform  amount 
of  deposit  in  the  lungs.  By  actual  analysis  these  amounts  of  car- 
bon were  found  to  vary  from  1.5  to  5.3  grams  for  each  lung  in  in- 
dividuals residing  in  the  Pittsburgh  district.    On  the  other  hand 

*  Presented  at  the  Meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,  1917. 
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the  lungs  of  individuals  from  non-industrial  communities  were 
found  to  have  a  content  well  under  one  gram  for  each  lung. 
These  figures  give  a  fair  estimate  of  the  difference  in  the  quantity 
of  carbon  contained  in  the  air  of  communities  varying  widely  in 
their  business  activities. 

On  the  other  hand  the  actual  amount  of  carbon  deposit  in 
the  lung  tissue  must  not  be  too  freely  accepted  as  an  indication  of 
the  quantity  of  the  smoke  pollution  of  the  air  in  that  it  can  be 
readily  demonstrated  that  in  a  given  community  the  permanent 
residents  do  not  show  a  constant  amount  in  their  tissues.     Thus 
as  we  have  previously  pointed  out,  a  considerable  variation  is  ob- 
served in  the  regional  distribution  and  in  the  actual  amount  of 
carbon  contained  in  particular  areas  of  lung,  and  this  is  in  direct 
proportion  to  the  presence  of  certain  pathological  changes.    Un- 
der certain  conditions  carbon  is  prevented  from  localizing  in  par- 
ticular pulmonary  areas  due  to  the  mechanical  effects  of  massage 
during  respiration.    This  was  particularly  noted  in  the  lung  tissue 
which  during  breathing  was  repeatedly  pressed  upon  by  the  firm 
rib  structures.     In  emphysema  the  mechanical  pressure  of  the 
ribs  upon  the  soft  lung  becomes  still  more  evident.    Under  these 
conditions  the  rib  grooves  in  the  lung  are  almost  devoid  of  car- 
bon.   The  opposite  to  this  condition,  that  is,  the  unusual  accumu- 
lation of  pigment  in  particular  areas,  has  also  been  repeatedly 
noted.     Areas  of  chronic  inflammation  are  particularly  prone  to 
have  a  greater  carbon  deposit  in  their  vicinity  than  in  the  re- 
maining lung  structures.    Although  this  is  broadly  true,  an  analy- 
sis of  the  type  of  chronic  inflammation  must  be  made  to  appre- 
ciate the  association  of  anthracosis  with  the  pulmonary  lesion. 
As  an  example  we  would  point  out  that  ordinary  fibrous  bands 
of  pleural  adhesions  which  represent  the  late  stage  of  an  inflam- 
matory process  rarely  show  a  carbon  deposit  equal  to  that  present 
in  other  portions  of  the  lung.    The  history  of  these  adhesions  us- 
ually indicates  a  primary  acute  process  during  which  polymorpho- 
nuclear leucocytes  have  played  the  most  important  part  as  phago- 
cytic cells.     Then  the  process  of  repair  is  accomplished  by  rapid 
organization  in  which  fibroblasts  and  new  capillaries  constitute 
the  most  active  tissues  in  the  lesion.     It  is  true  that  in  a  process 
of  organization,  a  certain  number  of  endothelial  cells,  the  phago- 
cytes of  foreign  inert  materials,  are  to  some  extent  present  and 
active.     Yet  their  numbers  and  the  length  of  time  of  their  stay 
are  insufficient  to  bring  about  any  great  change  in  the  carbon  con- 
tent of  the  tissue  under  repair.     It  is  this  wandering  endothelial 
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cell  to  which  we  will  revert  our  attention  in  subsequently  dealing 
with  the  process  of  anthracosis  when  associated  with  tuberculosis. 
The  majority  of  pleural  adhesions  have  but  little  effect  upon  the 
lung  tissue  lying  proximal  to  them.  The  exuberant  fibrosis  has  its 
origin  from  and  is  attached  to  the  pleural  layer,  in  which  it  tends 
to  obliterate  the  lymphatic  channels  so  abundant  in  these  parts. 
It  is  possible  that  the  localized  fibrosis  of  the  pleural  tissues  les- 
sens the  free  migration  of  cells  in  the  lymphatic  channels,  and 
thus  diminishes  the  quantity  of  carbon  that  is  normally  trans- 
ported in  these  structures. 

Under  the  conditions,  however,  of  chronic  inflammation  in 
which  particular  types  of  cells  play  a  part  in  the  process  of  reac- 
tion, the  opposite  may  be  the  effect.  This  is  strikingly  true  in 
chronic  tuberculosis  and  probably  also  true  in  the  more  acute 
types. 

A  word  about  the  mechanics  of  carbon  transportation  is 
here  necessary  to  obtain  a  proper  understanding  of  its  bearing 
upon  the  problem  of  tuberculosis.  The  fate  of  the  carbon  par- 
ticle lying  within  the  bronchioles  and  pulmonary  alveoli,  its  phag- 
ocytosis by  particular  endothelial  cells  and  its  transport  along 
lymphatic  systems  have  been  demonstrated  in  the  work  of  Hay- 
thorn.  He  was  able  to  show  that  the  same  type  of  cell,  of  endo- 
thelial character,  which  can  migrate  into  the  air  sacs  and  phago- 
cyte tubercle  bacilli,  is  also  capable  of  and  most  active  in  phago- 
cyting  carbon  from  the  same  locations  and  can  carry  their  load 
into  the  alveolar  walls  of  the  lung  and  winder  to  favorable  or 
unfavorable  situations  in  the  lymphatic  system.  The  migration 
of  carbon  is  mainly,  if  not  entirely,  carried  on  by  phagocytic  cells. 
There  is  no  longer  contention  that  foreign  material  of  its  own 
initiative  enters  tissue  to  be  deposited  in  regions  of  its  own  selec- 
tion. The  amount  of  carbon  which  is  taken  up  by  phagocytic 
cells  is  alone  determined  by  the  amount  which  is  available  in  the 
regions  where  phayocytosis  is  carried  on.  The  phagocytes  of  the 
lung  can  and  do  deal  with  a  most  variable  quantity  of  carbon, 
the  amount  at  times  with  miners  being  enormous.  The  early  evi- 
dences of  carbon  deposit  are  easily  followed  in  young  children  or 
in  small  animals.  The  first  appearance  in  the  lymph  nodes  about 
the  bronchi  and  blood  vessels  as  well  as  the  occasional  streaking 
of  pigment  along  lymphatic  channels  of  the  pleura  is  easily  de- 
monstrated. Gradually  the  quantities  in  the  lymphatic  systems 
increase  until  the  large  lymph  nodes  are  blackened,  the  pleural 
channels  are  delineated  and  the  nodal  points  of  convergence  of 


-.16- 

several  lymph  tracts  are  clogged  with  the  accumulated  carbon- 
bearing  phagocytes.  During  the  early  periods  the  carbon  is  all 
contained  within  cells. 

A  carbon  deposit  is  found  to  a  greater  or  less  degree  in  all 
individuals  and,  because  a  certain  grade  of  anthracosis  has  been 
found'  compatible  with  a  healthy  state  of  the  respiratory  organs, 
it  has  been  repeatedly  urged  that  carbon  has  no  appreciable  effect 
when  lodged  in  tissues.  This  is  true  only  when  the  quantity  de- 
posited has  not  led  to  secondary  reactions.  It  has  become  appar- 
ent, however,  that  when  the  amount  of  carbon  within  the  tissues 
has  increased  beyond  a  certain  degree,  definite  tissue  changes  will 
result.  While  in  the  early  stages  the  foreign  material  remains  as 
an  intracellular  substance  of  the  endothelial  phagocytes,  it  is 
found  that  the  dense  aggregation  of  these  cells  within  lymph 
nodes,  channels  or  interstitial  spaces  leads  to  the  death  of  some 
of  these  cells  with  the  liberation  of  their  contents.  In  the  event 
that  the  available  phagocytes  are  themselves  overloaded  with  car- 
bon, the  free  foreign  material  may  lie  for  some  little  time  as  an 
extracellular  substance  and  mildly  irritate  the  surrounding  tis- 
sues. The  phagocyted  carbon  when  enclosed  within  the  cyto- 
plasm of  cells  does  not  appear  to  have  any  irritating  effect  upon 
neighboring  cells,  but  when  a  quantity  of  it  becomes  free  and  in 
contact  with  connective  tissue,  it  appears  to  stimulate  growth  of 
these  structures.  Thus,  with  the  larger  quantities  of  available 
carbon,  there  is  bound  to  be  more  of  it  which  is  uncared  for  by 
the  phagocytic  cells  and  which  has  an  opportunity  of  acting  as 
a,  mild  irritant.  It  is  only  after  the  lapse  of  a  considerable  time 
that  these  larger  anthracotic  masses  show  a  response  in  the  fibrous 
tissue  about  them.  At  times  the  connective  tissue  proliferation 
becomes  quite  marked  so  as  to  encapsulate  the  deposit,  or  a  dif- 
fuse fibrosis  is  found  to  permeate  the  structure  in  which  the  car- 
bon has  accumulated.  These  areas  of  fibrosis  are  very  variable 
in  their  extent,  sometimes  leading  to  diffuse  thickenings  of  the 
lung  alveoli  or  forming  small  nodular  masses  which  with  the  inert 
content  simulate  concretions. 

The  influence  of  contemporary  processes  upon  the  distribu- 
tion of  carbon  in  the  lung  is  well  illustrated  in  chronic  localized 
tuberculosis.  When  a  tuberculous  process  advances  from  its  mi- 
nute miliary  lesion  to  develop  a  conglomerate  mass  of  tubercles 
undergoing  caseation  there  is  brought  into  action  a  large  number 
of  endothelial  cells  of  the  migrating  type.  These  cells  can  often 
be   recognized,  as  they  are  advancing  towards  the  tuberculous 
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process,  by  the  presence  of  carbon  pigment  in  their  cytoplasm, 
ihey   accumulate   in   considerable   numbers   until   the   aggregate 
amount  of  carbon  gives  macroscopic  evidence  of  their  presence, 
these  endothelial  leucocytes  are  found  in  all  zones  of  the  active 
tuberculous  processes  surrounding  the  area  of  caseation,  and  as 
they  suffer  necrosis  the  inert  carbon  becomes  merged  in  the  ne- 
crotic debris.     The  pale  caseous  material  usually  obliterates  the 
naked  eye  evidence  of  the  carbon  content  within  the  necrotic  cen- 
ter.   In  the  periphery,  however,  the  migration  of  these  pigmented 
cells  leads  to  a  more  pronounced  coloration  of  the  tissues  until  a 
distinct  zone  can  be  differentiated  from  the  outlying  structures 
not  influenced  by  the  tuberculous  process.   ,  Where  the  infection 
of  the  tissues  is  not  great  and  where  the  cellular  resistance  pre- 
vents the  rapid  destruction  of  lung  tissue,  a  proliferation  of  con- 
nective tissue  follows  upon  the  irritation  induced  by  the  infection 
as  well  as  by  the  presence  of  the  foreign  pigment.     There  is  no 
evidence  that  the  fibrosis  stimulated  by  the  presence  of  the  tu- 
bercle bacilli  is  any  different  from  that  taking  place  in  a  lung  not 
involved  in  anthracosis.     But  the  amount  of  fibrosis  encircling 
areas  of  chronic  tuberculosis  in  the  presence  of  much  anthracosis, 
is  strikingly  in  excess  of  this.    A  rim  of  black  tissue  looking  like 
black  rubber  extends  for  some  distance,  a  centimeter  or  more, 
into  the  surrounding  lung  and  it  would  often  appear  that  the  ex- 
tent of  the  fibrosis  is  much  out  of  proportion  to  the  tuberculous 
lesion  which  it  encircles.     We  have  found  that,  after  the  early 
fibrosis  developing  in  association  with  an  anthracotic  deposit  has 
begun,  the  further  development  of  anthracosis  and  fibrosis  in  this 
area  becomes  progressively  worse,  just  as  in  normal  tissues  where, 
after  the  accumulation  of  a  certain  amount  of  carbon  leading  to 
the  development  of  new  fibrous  tissue,  a  definite  degree  of  sclero- 
sis causes  many  of  the  phagocytic  endothelial  cells  to  be  locally 
destroyed  with  the  liberation  of  their  carbon  content  in  the  tissue 
interstices.     It  is  probably  this  free  pigment  which  by  irritation 
leads  to  further  fibrosis  of  the  area.     W^e  have  no  evidence  that 
this  free  interstitial  pigment  calls  forth  a  migration  of  new  endo- 
thelial cells,  but  it  seems  probable  that  the  local  aggregations  of 
these  elements  are  mainly  brought  about  by  the  tuberculous  pro- 
cess. 

Beitzke  claims  to  have  observed  anthracotic  cavities  in  areas 
of  extensive  pigment  deposit.  These,  he  believes,  are  unique  in 
having  no  relation  to  a  process  of  tuberculosis,  but  have  developed 
directlv  within  an  anthracotic  lesion.     We  have  observed  similar 
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cavities,  not  once  but  many  times,  in  some  of  which  remnants  of 
a  tuberculous  process  were  demonstrated.  These  cavities  are 
prone  to  lie  at  the  apex  of  the  lung,  isolated  and  easily  distin- 
guished by  their  localized  pigmentation  from  the  remaining  un- 
involved  tissues.  At  times  the  cavity  is  clear  cut  with  a  smooth 
pigmented  wall  showing  a  feeble  attempt  in  the  formation  of  a 
fibrous  wall  but  without  granulation  tissue  in  its  inner  lining.  At 
other  times  the  cavity  shows  threads  and  trabeculae  forming  a 
very  irregular  contour  of  its  inner  boundaries.  It  has  been  our 
experience  that  where  anthracosis  of  severe  grade  alone  involved 
the  lung  tissue,  the  progress  of  the  lesion  was  towards  a  denser 
and  more  solid  mass,  which,  by  shrinkage  as  well  as  by  the  con- 
tinual accumulation  of  carbon,  produced  a  structure  of  the  con- 
sistence of  hard  black  rubber.  The  inert  nature  of  the  greater 
mass  of  such  areas  does  not  readily  permit  of  necrosis  and  lique- 
faction. We,  therefore,  are  of  the  opinion  that  the  presence  of 
cavity  formation  within  an  area  of  anthracosis  suggests  the  pres- 
ence of  an  infective  process,  commonly  tuberculosis. 

The  evidence  that  the  tuberculous  process  of  the  lungs  at- 
tracts the  migration  of  phagocytic  endothelial  cells  and  that  the 
accumulation  of  these  wandering  cells  brings  with  it  a  deposit  of 
pigment  immediately  surrounding  the  tuberculous  focus,  has  a 
great  interest  for  us  whether  the  association  is  of  favorable  or 
unfavorable  effect.  By  some,  but  without  sufficient  evidence  for 
their  stand,  it  is  thought  that  anthracosis  has  a  harmful  influence 
on  the  tuberculous  process.  Others  have  taken  a  neutral  stand 
and  believe  that  the  influence  is  for  neither  good  or  bad.  I  be- 
lieve, however,  that  we  can  oft'er  definite  evidence  both  in  our  mi- 
croscopic and  our  macroscopic  specimens  that  the  role  of  the 
anthracotic  process  is,  in  as  far  as  localized  chronic  tuberculosis  is 
concerned,  a  most  favorable  one  in  assisting  the  tissues  capable 
of  response  in  localizing  the  infectious  process.  We  have  ob- 
served not  only  that  the  carbon  available  in  our  urban  communi- 
ties is  quite  sufficient  to  serve  the  needs  of  this  pigmentary  fibro- 
sis surrounding  tuberculosis,  but  that  the  still  greater  quantity 
present  in  the  air  of  coal  mines  permits  the  protective  reaction  to- 
occur  more  rapidly  and  widely. 
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UNRESOLVED  PNEUMONIA  ASSOCIATED  WITH 
SEVERE  ANTHRACOSIS.* 

Samuel  R.  Haythorn,  M.D. 

{From  the  Win.  Singer  Memorial  Research  Laboratory, 

Pittsburgh,  Pa.) 

It  is  the  object  of  this  paper  to  emphasize  the  high  percentage 
of  instances  in  which  we  have  found  anatomical  evidence  of 
atypical  or  delayed  resolution  of  the  exudate  in  pneumonias  de- 
veloping in  lungs  already  presenting  severe  anthracosis,  and  to 
call  attention,  from  the  teaching  standpoint,-  to  certain  findings 
which  have  aided  us  in  reaching  our  conclusions.  About  four 
years  ago  I  reported  the  association  of  these  lesions  in  an  article 
based  on  the  study  of  three  years'  autopsy  material  in  Dr.  Klotz's 
department  at  the  University  of  Pittsburgh.  Since  the  publica- 
tion of  this  article  T  have  continued  the  work  on  the  autopsy  ma- 
terial of  the  Allegheny  General  Hospital  and  have  continued  to 
find  a  very  high  percentage  of  instances  in  which  the  association 
has  occurred. 

In  the  University  of  Pittsburgh  Series  were  reported  the  re- 
sults of  the  study  of  the  autopsies  which  occurred  during  the 
years  1910,  191 1,  and  1912.  Thirty-eight  cases  of  lobar  pneu- 
monia were  studied.  Nine  instances  were  found  where  the  exu- 
date had  not  cleared  up  and  was  evidenced  either  bv  abscesses, 
areas  of  organization,  masses  of  vnidigested  hyaline  fibrin  or  by 
gangrenous  foci.  Four  of  these  were  associated  with  advanced 
anthracosis,  two  with  anthracosis  and  sever  fibrous  induration, 
one  with  fibrous  induration  alone  and  two  showed  no  local  evi- 
dence of  a  possible  cause  for  failure  in  resolution.  In  the  Alle- 
gheny General  Hospital  Series  thirty-five  cases  of  lobar  pneu- 
monia have  been  studied  since  1913.  Eighteen  have  presented 
evidences  of  failure  in  resolution,  seventeen  of  these  showed  more 
than  a  moderate  degree  of  anthracosis,  but  because  of  infarction 
or  generally  distributed  abscess  due  to  septicaemia,  six  of  the 
cases  were  not  accepted  in  the  series.  The  reason  being  that 
either  of  those  conditions  might  have  been  responsible  for  the 
findings  had  no  anthracosis  been  present.  Of  the  remaining  twelve 
instances  of  delaved  resolution,  eisrht  were  associated  with  ex- 
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treme  anthracosis,  three  with  moderately  severe  anthracosis  and 
only  one  with  a  minimum  amount  of  anthracosis.  Tabulating 
the  two  series  studied  gives  the  following  result : — 
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Univ.    Pittsburgh   Series 3^  9  6  i  2 

Allegheny  Gen.  Hosp.  Series        35  18  11  6  i 

Total    73  27  17  7  3 

Kroni  the  above  it  may  be  seen  that  we  have  had  anatomical 
evidences  of  failure  of  resolution  of  the  exudate  in  37%  of  73 
cases  of  pneumonia  occurring  over  a  period  of  nearly  seven  years 
and  collected  from  two  somewhat  differing  communities.  Of  the 
instances  of  failure  of  resolution,  63%  have  been  associated  with 
more  than  a  moderate  degree  of  anthracosis,  that  being  the  only 
important  co-existing  lesion  found. 

It  is  difficult  to  obtain  statistics  from  other  communities, 
which  are  compiled  in  such  a  way  as  to  be  of  use  in  comparison 
to  our  findings.  Albutt's  System  contains  the  statements  that  gan- 
grene has  been  recorded  in  only  37  out  of  7,868  cases ;  that  ab- 
scess is  said  by  some  to  be  slightly  more  common  and  by  others 
less  common  than  gangrene,  and  that  the  gradual  organization 
of  the  exudate  in  alveoli  is  so  rare  that  doubt  exists  as  to  whether 
it  really  occurs  or  not.  The  last  edition  of  Osier's  System  states 
that  abscesses  have  been  diagnosed  seventy-six  times  out  of  12,- 
030  cases  and  twenty-eight  times  out  of  1,294  autopsies.  In  a 
series  of  cases  reported  from  the  Johns  Hopkins  Hospital,  five 
cases  of  single  abscess  and  four  of  multiple  abscesses  have  been 
diagnosed  in  658  cases.  Gangrene  is  cited  in  the  same  reference 
as  having  been  found  one  hundred  thirty-six  times  out  of  27,761 
cases.  Fabian  (Johns  Hopkins  Hospital  Reports,  1909),  reported 
on  the  lesions  found  in  one  hundred  and  ninety-five  autopsies  of 
Lobar  Pneumonia  at  the  Johns  Hopkins  Hospital ;  he  found  or- 
ganization in  one  case — thrombosis  in  five  cases — abscess  in  three 
cases — suppuration  in  one  case  and  gangrene  in  five  cases. 
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Admitting  that  our  ligures  do  not  apply  fairly  to  the  Pitts- 
burgh district  because  of  the  unavoidable  selection  of  a  great 
majority  of  our  autopsies  from  among  classes  whose  occupations 
produce  anthracosis  of  the  lungs,  and  m  spite  of  the  fact  that  our 
series  is  still  comparatively  small,  I  am  convinced  that  the  exu- 
date of  pneumonia  is  less  likely  to  resolve  typically  in  an  anthra- 
cotic  than  in  a  normal  lung.  In  my  former  communication  I  sug- 
gested the  closure  of  a  large  percentage  of  the  perivascular  and 
sub-pleural  lymphatics,  which  is  a  constant  occurrence  in  the 
anthracotic  process,  to  account  for  the  way  in  which  anthracosis 
interfered  with  the  usual  method  of  healing  in  pneumonia,  argu- 
ing that  it  interfered  with  drainage  from  the  alveoli  and  led  to 
the  accumulation  both  of  serous  and  cellular  waste  products, 
which  remained  in  situ  and  prevented  proper  ferment  action  in 
digesting  the  exudate.  Further  studies  are  in  progress  in  our 
laboratory  by  means  of  which  we  hope  to  show  that  this  is  act- 
ually the  case. 

The  gross  appearance  of  an  anthracotic  lung  in  any  stage  of 
pneumonia  is  very  deceptive  and  unless  one  has  had  considerable 
experience  it  is  impossible  to  estimate  the  degree  of  anthracosis 
present  in  a  lung  during  an  attack  of  pneumonia.  If  we  take  for 
example,  a  unilateral  pneumonia,  the  unattacked  lung  may  pre- 
sent marked  anthracosis,  showing  a  pleura  of  almost  blue-black 
appearance  and  a  cut  surface  of  grey-black  color  while  the  at- 
tacked lobe  or  lung  appears  as  a  dark  purplish-red  or  a  pale  gray 
depending  on  the  stage  of  the  disease.  In  the  red  stage  the  al- 
veoli are  filled  with  serum,  blood  and  cells,  and  although  some 
of  the  lymphatics  become  swollen  and  the  pigment  bearing  cells 
become  more  or  less  free,  these  are  too  greatly  out-numbered  to 
influence  the  color.  The  surface,  therefore,  may  be  mottled  with 
black  spots  but  the  general  appearance  is  diffusely  dark  red.  One 
may  even  wonder  what  has  become  of  the  pigment,  but  he  has 
only  to  draw  a  clean  glove  over  the  cut  surface  to  find  it  becomes 
as  dirty  as  if  he  had  drawn  it  over  a  dusty  floor.  In  the  gray 
stage  the  occluded  lymphatics  are  marked  by  intensely  black 
points  on  an  otherwise  gray  surface.  The  explanation  of  this 
is  simple.  The  black  pigment  bearing  cells  which  are  free  are 
so  widely  separated  by  gray  masses  of  exudate,  that  their  color 
is  entirely  overshadowed  and  they  are  not  seen.  The  pigment 
-cells  about  the  lymphatics  are  firmly  bound  in  by  connective  tis- 
sue, are  immovable  and  are  compressed  from  a  loose  patch  to  a 
mere  point  by  the  pressure  of  the  exudate  about  it. 


—  52  — 

In  most  instances  it  has  been  possible  to  diagnose  areas  of 
organization  in  the  gross.  The  appearance  is  fairly  characteristic. 
The  color  is  usually  brownish-yellow  with  large  masses  of  black 
pigment  distributed  over  it,  and  the  consistency  is  more  or  less 
jelly-like  and  not  nearly  so  firm  as  in  the  hepatized  stage.  Some 
of  the  alveoli  appear  to  gape  widely  while  others  contain  small 
white  plugs  which  can  not  be  expressed  readily.  The  trabeculae 
may  or  may  not  appear  thickened ;  when  they  do,  they  are  seen 
as  fairly  broad  white  bands  which  often  show  borders  consisting 
of  black  pigmented  lines.  Usually  several  adjoining  lobules  and 
sometimes  practically  whole  lobes  are  involved  in  the  organizing 
process. 

The  gross  changes  are  borne  out  by  the  microscopic  findings. 
In  the  early  stages  the  red  color  is  shown  to  be  due  to  the  char- 
acter of  the  early  exudate.  In  an  anthracotic  lung  the  actual  num- 
ber of  free  pigment  bearing  cells  is  always  large  during  the  early 
stages  of  pneumonia,  but  they  are  in  a  very  small  proportion  as 
compared  to  the  other  elements  of  the  exudate.  The  lymph  spaces 
containing  pigment  cells  which  are  not  too  firmly  compressed  by 
connective  tissue  become  dilated  allowing  the  cells  to  resume  their 
spherical  forms.  In  the  later  stages  the  free  pigment  cells  are 
surrounded  and  greatly  out-numbered  by  the  polymorphonuclear 
leucocytes  and  fibrin.  Those  which  are  caught  and  bound  firmly 
by  the  proliferated  perivascular  connective  tissue  are  unafifected 
and  they  remain  as  great  nests  of  compressed  spindle  shaped  cells 
filled  with  pigrnent,  and  together  with  the  connective  tissue  com- 
pletely close  the  afifected  channels.  In  the  organized  areas  the 
plugs  are  found  to  be  undergoing  healing  through  vascularization 
and  connective  tissue  replacement.  The  abscesses  are  usually 
small,  typical  and  show  no  unusual  features. 

CONCLUSIONS. 

Atypical  resolution  in  pneumonia  has  been  encountered  so 
commonly  by  us  in  anthracotic  lungs,  that  we  believe  there  is  a 
definite  relation  between  the  two  conditions. 

The  anatomical  changes  resulting  from  atypical  resolution 
are  sufficiently  characteristic  in  the  majority  of  instances,  to  be 
readily  determined  in  the  gross. 
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INCOMPLETE  TRANSPOSITION  OF  THE  GREx\T 
VESSELS  IN  A  GIRL  OF  SIXTEEN.* 

J.  W.  McMeans, 
Pittsburgh,  Pa. 

Among  the  anomalies  of  the  heart,  those  at  the  base  prob- 
ably occur  with  greatest  frequency,  and  transposition  of  the 
great  vessels  given  off  at  the  base  is  not  an  uncommon  condition. 
The  partial  transposition  of  the  great  vessels  in  which  the  aorta 
arises  from  the  right  ventricle,  along  with  a  stenosed  pulmonary 
artery,  has  been  reported  in  the  literature  in" considerable  num- 
ber. As  a  rule,  these  anomalies  are  observed  early  in  life,  as  the 
anatomical  alteration  is  so  great  that  the  life  of  the  individuals  is 
very  short,  so  it  is  with  unusual  interest  that  we  look  upon  anom- 
alies of  the  heart  in  older  individuals,  and  we  wish  here  to  present 
the  findings  of  a  case  in  which  the  aorta  and  pulmonary  artery 
arose  from  the  right  ventricle  in  reversed  positions ;  that  is,  the 
aorta  arose  to  the  right  and  anteriorly  to  a  very  small  pulmonary 
artery  which  was  situated  to  the  left  and  somewhat  posteriorly. 
Associated  with  this  condition,  there  was  also  a  perforate  sep- 
tum, patent  foramen  ovale,  and  closed  ductus  Botalli. 

The  case  in  question  was  that  of  a  girl,  aged  sixteen,  of  Croa- 
tian descent,  who  entered  St.  Francis  Hospital,  September  22, 
1916,  and  was  admitted  to  the  service  of  Dr.  B.  A.  Cohoe.  She 
complained  of  shortness  of  breath  on  slight  exertion  and  showed 
marked  cyanosis  of  the  mucous  membranes  and  fingers.  These 
symptoms  began  four  years  ago,  with  a  gradual  onset  and  no  par- 
ticular discomfort,  except  some  difficulty  in  breathing  on  slight 
exertion.  Within  the  past  year,  the  shortness  of  breath  became 
very  much  more  marked. 

On  physical  examination,  the  precordium  bulged  slightly, 
without  evidence  of  abnormal  pulsation.  The  apex  beat  was  dis- 
tinctly visible.  Examination  showed  the  heart  enlarged  2  cm. 
beyond  the  right  border  of  the  sternum.  The  left  border  could 
not  be  located.  Over  the  mitral  area,  there  was  a  loud  systolic 
murmur,  which  was  transmitted  to  the  left,  and  also  a  short 
diastolic  murmur.  At  the  pulmonary  area,  there  was  a  loud 
systolic  murmur,  which  was  the  same  in  character  as  the  one  at 


*  Presented  at  the  Meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,  19 17. 
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the  apex.  The  electrocardiogram  showed  an  enormous  prepond- 
erance of  the  right  heart,  with  an  unusual  exaggeration  of  tne 
P  Wave  in  Lead  2.  There  was  a  very  marked  increase  in  the  red 
cells,  amounting  to  10,660,000.  With  a  corrected  Sahli  instru- 
ment, the  hemoglobin  was  found  to  be  180%.  Owing  to  the 
thickness  and  viscosity  of  the  blood,  it  was  impossible  to  obtain 
a  preparation  from  which  an  accurate  differential  count  could  be 
made. 

On  October  26,  the  patient  came  to  autopsy.     External  ex- 
amination of  the  body  showed  that  although  the  individual  was 
in  the  adolescent  state,  there  was  an  absence  of  axillary  and  pubic 
hairs.     The  skin  was  deeply  cyanosed,  and  the  tongue  and  mu- 
cous membranes  were  swollen  and  deeply  colored.     Inspection  of 
the  fingers  and  toes  showed  a  broadening  of  the  terminal  pha- 
langes, with  rounded-off  prominent  nails  which  were  deeply  dis- 
colored.    There  was  no  oedema  of  the  lower  extremities.     The 
important  findings  at  autopsy  were  those  referable  to  the  heart. 
On  opening  the  pericardium,  a  small  amount  of  clear  straw- 
colored  fluid  was  found  within  the  sac.    The  pericardial  surfaces 
were  smooth.     On  the  precordial  surface  of  the  right  ventricle, 
there  was  an  irregularly  triangular-shaped  pearly  white  thicken- 
ing, 2x  2  cm.  in  size.    A  number  of  pin-head  sized,  discreet  bright 
hemorrhages  were  observed  beneath  the  pericardium  of  the  right 
auricle.     A  large  amount  of  thick,  almost  black,  blood  escaped 
from  the  cavities.     The  organ  weighed  365  grams  and  measured 
10  x  9  X  8.5  cm.     The  apex  was  very  broad  and  rounded-off.     It 
was  slightly  lower  on  the  right  side  and  measured  4.5  cm.  across. 
Examination  of  the  great  vessels  at  the  base  of  the  organ  showed 
what  appeared  to  be  only  one  large  artery  leaving  the  heart.   This 
was  given  off  from  the  right  ventricle.    From  external  examina- 
tion, the  aorta  seemed  to  be  wanting.     With  this  anatomical  pe- 
culiarity in  mind,  the  right  heart  was  opened  in  the  usual  way,  and 
on  cutting  upward  behind  the  tricuspid  valve,  the  right  ventricle 
was  found  to  be  drained  by  the  large  vessel  noted  above.     The 
valve  guarding  this  orifice  consisted  of  two  cusps  anteriorly  and 
one  posteriorly.     Just  beneath  the  posterior  cusp  and  extending 
about  half  way  beneath  each  anterior  cusp,  there  was  an  opening 
in  the  interventricular   septum,   irregularly   oval    in   shape,   and 
measuring  2.5  x  0.8  cm.    The  opening  was  above  the  musculature 
of  the  interventricular  septum.     As  the  under  surfaces  of  the 
posterior  cusp  and  part  of  the  other  two  cusps  formed  the  upper 
boundary  of  the  oval,  it  would  appear  that  the  opening  occurred 
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just  beneath  the  semihmar  ring.  On  looking  through  the  open- 
ing, a  valve-Hke  structure  and  chordae  tendineae  were  seen,  which 
were  later  found  to  be  the  posterior  surface  of  the  mitral  valve. 
When  the  left  heart  was  opened,  it  was  found  that  by  passing 
the  finger  up  behind  the  mitral  valve,  it  came  out  through  the 
opening  just  described  above. 

The  right  auricle  was  greatly  distended  and  the  appendage 
took  part  in  the  general  cavity  of  the  auricle.  The  wall  of  the 
auricle  was  very  much  thicker  than  usual,  measuring  0.3  cm.  A 
very  fair  musculature  w'as  developed  within  the  wall  w^iich  was 
evidenced  by  examination  of  the  interior  of  the  auricle  where 
there  were  columns  of  muscle  closely  resembling,  although  less 
marked  than,  the  columnae  carneae  of  the  ventricle.  Laterally 
and  antero-posteriorly,  the  auricle  measured  5.8  cm.  across,  and 
the  appendage  extended  well  over  on  the  heart  in  front  of  the 
vessel  given  ofif  from  the  right  ventricle.  The  foramen  ovale  was 
patent  for  a  good-sized  goose  quill,  but  was  well  guarded  by  a 
valve-like  structure.  The  tricuspid  valve  measured  9  cm.  and 
its  auricular  surface  presented  clusters  of  granular  vegetations 
which  were  gathered  together  at  the  attachment  of  the  chordae 
tendineae  to  the  individual  valve  leaflets.  Although  more  numer- 
ous at  these  points,  there  were,  however,  several  smaller  granular 
dots  distributed  between  the  more  prominent  areas.  Some  of 
these  vegetations  were  quite  red  in  color,  although  the  majority 
of  them  were  pale  and  fairly  firm.  They  had  a  distinctly  warty 
character  and  appeared  to  be  of  comparatively  recent  origin.  In 
addition,  a  number  of  tiny  congested  vessels  were  seen  coursing 
in  from  the  base  of  the  valves  toward  the  accumulations  at  the 
borders  of  the  cusps.  The  ventricular  side  of  the  valve  was  free 
from  vegetations.  The  chordae  tendineae  were  heavy  and  form- 
ed rather  broad  bands  at  their  attachment  to  the  thickened  edges 
of  the  valve  leaflets.  In  turn  the  chordae  tendineae  were  given 
ofif  from  columnae  carneae  which  were  unusually  developed  in 
number  and  size  for  the  right  ventricle.  On  passing  upward 
behind  the  tricuspid  valve,  it  was  found  that  the  incision  extended 
into  the  only  large  vessel  leaving  the  heart.  Thus  it  was  found 
that  this  large  artery  drained  the  right  heart.  The  vessel  was 
guarded  by  a  valve  having  one  posterior  and  two  anterior  cusps. 
The  right  coronary  artery  was  given  ofif  from  behind  the  right 
anterior  cusp,  Avhile  the  left  coronary  artery  had  its  origin  be- 
hind the  posterior  cusp.  The  opening  of  the  valve  measured  6  cm. 
across.  The  posterior  and  right  anterior  cusps  were  separated  in  the 
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normal  way  by  a  cleft,  while  the  edges  of  the  posterior  and  left  an- 
terior cusps  were  adherent,  as  were  also  the  two  anterior  cusps.  At 
these  points  of  adhesion  there  were  thick  grayish  red  granular  veg- 
etations on  the  ventricular  aspect.  These  vegetations  were  quite  flat 
and  rubbery  to  the  feel.    At  one  place  behind  the  tricuspid  valve 
there  was  a  milk-white  spot  on  the  endocardium  measuring  1.2 
X  0.9  cm.    The  musculature  of  the  right  ventricle  was  of  a  healthy 
red  color  and  measured  2.1  cm.  thick  near  the  base  and  1.8  cm. 
near  the  apex.     In  some  places  the  epicardial  fat  could  be  seen 
entering  the  musculature,  and  in  a  few  places  some  white  scars 
were  noted  in  the  wall.    Just  below  the  semilunar  ring  and  above 
the  musculature,   was  the  oval   opening  in  the   interventricular 
septum  measurmg  2.5x0.8  cm.     At  a  distance  of  1.5  cm.  to  the 
left  of  this  opening,  and  0.7  cm.  below  the  left  anterior  cusp,  there 
was  a  small  triangular-shaped  opening  which  measured   i  x  0.4 
cm.    The  cleft  had  rounded-off  milky  white  edges  which  were  ar- 
ranged in  the  form  of  an  isosceles  triangle  with  the  equal  sides 
showing  a  tiny  indentation  at  the  apex  and  at  their  communica- 
tion with  the  base.  On  looking  into  this  opening,  it  was  observed 
that  the  edges  were  slightly  overhanging,  and  in  this  respect  sug- 
gested rudimentary  valve  leaflets.     A  small  i3liable  probe  passed 
through  this  opening  was  found  to  come  out  at  the  apex  of  a 
rovmded  cone-like  projection  which  was  found  to  lie  in  the  lumen 
of  a  thin- walled  artery  situated  just  to  the  left  of  the  large  artery 
at  the  base.     The  exit  of  this  channel  from  the  right  ventricle 
passed  through  the  fleshy  muscular  wall  and  upper  right  ventri- 
cle for  a  distance  of  2  cm.    Thus  it  would  appear  that,  assuming 
that  the  triangular  orifice  seen  from  the  right  ventricle  was  the 
pulmonary  valve,  the  proximal  portion  of  the  pulmonary  artery 
lay  within  the  musculature  of  the  heart.    The  top  of  the  cone-like 
elevation  had  a  rough  granular  appearance  and  measured  0.4  cm. 
across.     I'he  opening  in  this  area  measured  0.2  cm.     This  cone- 
like projection  with  its  opening  was  given  oft'  from  the  right  ven- 
tricle at  the  level  of  the  base  of  the  heart  and  considerably  above 
the  level  of  the  valve  for  the  larger  vessel  given  off  from  the 
right  ventricle.     The  main  trunk  of  the  pulmonary  vessel  at  this 
point  measured  2.5  cm.  across,  and  a  dilated  pocket  was  formed 
about  the  cone-like  projection.     This  pocket  extended  for  some 
distance  into  the  wall  of  the  ventricle  below  the  projection.    The 
vessel  broadened  out  slightly  as  it  left  the  base  of  the  heart,  and 
immediately  branched  into  two  divisions  which  could  be  traced 
into  the  lungs. 
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It  is  difficult  to  understand  the  presence  of  the  relatively  wide 
pulmonary  artery  as  it  lay  below  and  to  the  left  of  the  aorta.  This 
artery  was  thin-walled  and,  as  stated  above,  2.5  cm.  wide.  The 
only  communication  with  this  vessel  was  through  the  tiny  orifice 
representing  the  anomalous  channel  of  the  pulmonary  artery  com- 
ing from  the  right  ventricle.  It  is  not  possible  that  a  large  amount 
of  blood  passed  through  the  pulmonary  from  this  source. 

On  opening  the  left  heart  the  auricle  showed  a  smooth  pale 
lining,  save  on  its  posterior  surface  over  an  area  0.7  cm.  in  diam- 
eter, where  the  endocardium  was  congested  and  roughened.  The 
cavity  of  the  auricle  communicated  with  the  appendage  through  a 
small  opening.  The  left  auricle  communicated  with  the  right 
auricle  through  a  patent  foramen  ovale  which  would  pass  a  glass 
rod  measuring  0.6  cm.  in  diameter.  The  mitral  valve  measured 
S.5  cm.  across.  On  the  auricular  surface  of  the  mitral,  there 
were  clusters  of  granular  vegetations  a  little  back  from  the  edge 
at  the  points  where  the  chordae  tendineae  were  attached,  of  gray- 
ish red  color  and  pin-head  size.  One  vegetation,  however,  was 
arranged  in  the  form  of  a  slightly  elevated  ridge  measuring  0.8 
X  0.2  cm.,  and  was  situated  posteriorly,  with  about  an  equal  part 
on  both  leaflets  and  back  from  the  edge  of  the  valve  and  parallel 
to  it.  The  valve  showed  some  old  white  thickenings  beneath  the 
newer  vegetations^  and  several  smaller  congested  vessels  were 
seen  coursing  toward  the  margin  of  the  leaflets.  The  left  ven- 
tricle measured  1.3  cm.  thick  in  all  parts.  The  epicardial  fat  ex- 
tended into  the  muscle  in  some  places,  and  near  the  apex  several 
small  white  scars  were  seen  in  the  muscle.  The  chordae  tendineae 
were  quite  heavy  and  the  columnae  carneae  well  developed.  On 
passing  the  finger  up  behind  the  mitral  valve,  it  passed  through 
the  opening  in  the  interventricular  septum  into  the  right  ventri- 
cle, described  under  the  right  heart.  On  looking  upward  behind 
the  mitral  valve,  it  was  found  that  one  could  see  the  under  sur- 
face of  the  valve  leaflets  guarding  the  orifice  of  the  large  vessel 
which  was  given  ofif  from  the  right  ventricle,  which  was  the  aorta. 

When  the  aorta  was  followed  upward,  it  was  found  to  form 
an  arch  from  which  three  vessels  proceeded  to  the  neck.  The 
arch  descended  and  formed  the  great  arterial  trunk  of  the  lower 
body.  This  vessel  was  traced  to  its  division  into  the  common 
iliac  arteries.  Examination  of  the  intima  of  the  vessel  showed  it 
to  be  smooth,  with  no  fatty  placques  and  no  nodules  about  the 
•openings  of  the  intercostal  arteries.  The  vessel  measured  27  cm. 
in  length  from  the  arch  down  and  was  quite  elastic. 
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The  ductus  arteriosus  was  firmly  closed.  There  was  only  a 
small  dimple  at  the  point  of  its  insertion  into  the  aorta.  The  right 
bronchial  artery  was  unusually  dilated,  being  as  much  as  five 
times  its  usual  diameter.  At  its  origin  this  vessel  was  directed 
upwards.  The  vessel  walls  were  thin.  The  left  bronchial  artery 
was  only  slightly  dilated. 

All  of  the  veins  at  the  root  of  the  neck  were  greatly  en- 
gorged with  blood,  so  that  their  diameters  were  much  increased. 
In  the  vertebral  column,  just  posterior  to  the  heart,  there  was  a 
deviation  to  the  right  which  seemed  to  conform  to  the  size  and 
position  of  the  heart. 

THE  PERSISTENCE  OF  CRANIAL  BONE  ANLAGEN 
IN  COMPLETE  ACRANIA.* 

Carl  Vernon  Weller,  Assistant  Professor  oe  Pathology, 
University  of  AlicJiigon,  Ann  Arhor. 

In  monsters  showing  grossly  a  complete  acrania,  the  tabular 
cranial  bones  may  nevertheless  be  represented  by  rudimentary 
calcareous  formations  arising  through  a  process  of  intra-mem- 
branous  osteo-genesis.  In  a  still  born  eighth-month  foetus, 
showing  craniorhachischisis,  acrania,  exencephalia  and  a  corre- 
spondingly severe  degree  of  agenesia,  aplasia,  hypoplasia  and 
dysplasia  in  various  portions  of  the  central  nervous  system,  the 
character  and  extent  of  such  cranial  bone  rudiments  have  been 
studied  in  several  hundred  sections  used  for  teaching  purposes, 
and  in  every  section  such  formations  have  been  present.  They 
occur  as  irregular,  somewhat  angular  masses  which  are  heavily 
impregnated  with  lime  salts,  as  is  shown  by  their  intense  blue- 
black  staining  with  hemalum,  and  which  vary  in  size  from  small 
granules  up  to  masses  nearly  lOo  microns  in  length.  In  association 
with  such  bone  rudiments  are  to  be  found  those  structures  which 
are  concerned  in  the  normal  process  of  intramembranous  osteo- 
genesis ;  coarse  fibre  bundles  ;  large  angular  connective  tissue  cells, 
the  so-called  bone  corpuscles  ;  and  a  ground  substance  which  in 
the  foetus  shows  marked  staining  reactions  for  connective  tissue 
mucin.     The  lime  salt  deposit  seems  to  occur  in  and  upon  the 


*From  the  Department  of  Pathology,  University  of  Michigan,  Ann 
Arbor,  Mich. 
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Fig.  I. — AIiCROPHOTOGRAPii  of  Rudimentary  Cranial  Bone  Anlagen 
IN  Case  of  Acrania.  Spicules  of  Atypical  Bone  Formation  Deeply 
Stained  by  Hemalum. 
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Fig.  2. — AliCKui'HoTuGKAi'H   Showing   Relatiunship  uf   Rudimentary 
Cranial  Bone  Aneagen  to  Brain  in  Case  oe  Acrania. 
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fiber  bundles  and  is  first  noted  as  minute  spherical  bodies  which 
mass  together  to  form  the  characteristic  angular  structures. 

In  its  finer  detail,  osteogenesis  as  found  in  this  case  of  acra- 
nia  is  quite  comparable  to  normal  intramembranous  ossification. 
It  differs,  however,  in  that  no  large  bony  masses  are  found.  The 
calcareous  spicules  remain  separated  from  each  other,  and  scat- 
tered throughout  the  matrix  without  any  formation  of  the  radiat- 
ing bars  of  bone  found  at  the  advancing  border  of  the  normal 
process.  Nor  is  there  evidence  of  inclusion  of  osteoblasts  in  the 
matrix  to  form  bone  lacunae.     (See  Figs,  i  and  2.) 

As  might  be  expected  from  the  marked  developmental  dis- 
turbance the  distribution  of  the  bone  rudiments  in  acrania  con- 
forms but  very  roughly  to  anatomical  relationships  which  might 
be  considered  as  indicating  areas  of  formation  of  particular  cra- 
nial bones.  It  is  more  abundant  however  in  the  lateral  portions 
of  the  area  epithelio-serosa  than  beneath  the  area  cerebro-vascu- 
losa,  and  quite  constantly  is  noted  as  occurring  not  just  beneath 
the  atypical  integument  but  between  a  layer  of  nerve  tissue  and 
blood  vessels  externally  and  the  hypoplastic  brain  tissue  within. 

The  fact  that  intramembranous  ossification  has  here  pro- 
ceeded but  to  a  stage  of  detached  spicules  is  interesting  in  view 
of  the  belief  of  many  comparative  anatomists  that  the  intramem- 
branous development  of  subcutaneous  tabular  bones  is  phylo- 
genetically  comparable  to  the  formation  of  the  integumental  skel- 
eton of  certain  lower  vertebrates  and  that  this  in  turn  had  as  its 
precursor  the  formation  of  dentinous  cutaneous  spines. 
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ON  THE  TECHNIQUE  OF  OBTAINING  SAMPLES  OF 
ALVEOLAR  AIR  FOR  ESTIMATION  OF  THE  CAR- 
BON   DIOXIDE    TENSION,    WITH    ESPECIAL 
REFERENCE   TO   THE    ROTH    MODIFICA- 
TION OF  THE  PLESCH-  HIGGINS 
METHOD.* 

By  Maude  E.  Abboi-t,  M.  D. 
McGill  University,  Montreal. 

Among  the  many  advances  which  have  taken  place  in 
physiological  knowledge  in  very  recent  times,  none  has  had  a 
more  important  or  direct  bearing  upon  the  practical  issues  of 
clinical  medicine  than  that  which  has  established  the  specific 
chemical  reaction  of  the  blood  as  what  may  be  termed  a  defi- 
nite physiological  constant,  the  variations  in  which  imply  cor- 
responding degrees  of  disordered  tissue  metabolism,  and  the 
graver  deviations,  cellular  and  somatic  death.  In  this  sense, 
the  maintenance  of  the  hydrogen-ion  concentration  or  acid- 
base  equilibrium  of  the  blood  and  tissues  at  the  normal  level 
of  very  slight  alkalinity,  with  fluctuations  within  very  narrow 
physiological  limits,  has  been  aptly  likened  to  the  range  of  the 
body  temperature,  and  supplies  a  similar  index  of  metabolic 
efficiency. 

Until  quite  recently  the  exact  determination  of  the  blood 
and  tissue  reactions  has  been  a  complicated  procedure  beyond 
the  scope  of  ordinary  clinical  application.  But  the  rapid  in- 
crease, during  the  last  decade,  of  a  knowledge  of  the  factors 
that  enter  into  its  adjustment,  and  of  metabolism  in  general, 
has  yielded  today  a  number  of  tests  of  quite  easy  application. 
These  tests  are  based  upon  the  now  well  known  facts  that  the 
normal  processes  of  metabolism  are  associated  with  extensive 
production  of  carbon  dioxide  and  other  organic  acids,  which 
are  being  constantly  received  into  the  blood  stream,  where  they 
are  as  quickly  neutralized  by  the  various  basic  substances,  car- 
bonates, phosphates  or  proteins,  held  in  weak  solution  there, 
and  that  conversely  the  disturbance  in  the  normal  proportions 
of  any  of  these  substances  in  the  blood  and  tissues  leads  to  an 
alteration  of  the  acid-base  equilibrium  of  the  blood  of  the  na- 
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Section  of  this  Association,  April  5th,  1917. 
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ture  of  a  diminished  alkalinity,  recognized  clinically  under  the 
term  acidosis.  The  possible  causes  of  such  a  disturbance  are 
one  with  the  factors  that  may  enter  into  the  adjustment  of  this 
equilibrium  and  may  be  enumerated  as  abnormal  retention  or 
over-production  of  acids,  imperfect  oxygenation  and  incom- 
plete combustion  of  acid  products,  and  diminished  intake  or 
lessened  formation,  or  excessive  excretion  of  bases.  In  each 
case  the  result  is  the  same,  — •  a  pathological  state  of  the  body 
fluids  incompatible  with  the  proper  functioning  of  enzyme  reac- 
tions and  those  other  delicate  processes,  the  sum  of  which  consti- 
tute life. 

Of  all  the  evidences  of  acidosis,  or  more  correctly  of  hy- 
po-alkalinity of  the  blood,  the  most  constant  is  that  yielded  by 
the  determination  of  its  carbon  dioxide  content  wdiich  is  known 
to  vary  in  inverse  ratio  with  the  organic  acids  present.  This 
important  point  has  been  established  by  the  findings,  first  of 
Haldane  and  Priestly,^  who  in  1905  showed  that  the  rate  of 
pulmonary  ventilation  was  dependent  upon  the  stimulation  of 
the  respiratory  centre  in  the  medulla  by  the  carbon  dioxide  in 
the  circulating  blood,  and  secondly  by  the  later  observers,  Win- 
terstein  and  Hasselbach,-  who  proved  that  the  stimulus  thus 
supplied  was  not  due  to  any  specific  property  of  the  carbon 
dioxide,  but  simply  to  its  acid  nature,  the  facts  being  that  all 
acids  stimulate  pulmonary  ventilation.  The  extreme  sensitive- 
ness of  the  respiratory  centre  to  very  minute  changes  of  the 
hydrogen-ion  concentration  was  further  demonstrated  by  Hal- 
dane and  his  co-workers^  in  1913.  The  result,  therefore,  of  an 
increase  of  the  organic  acids  in  the  blood  will  be  a  raised  total 
acidity  which  will  lead  to  an  increased  pulmonarv^  ventilation, 
which  will  in  turn  lower  the  carbon  dioxide  content.  The  com- 
pensatory mechanism  thus  established  has  been  well  described 
and  diagramatically  explained  by  Peabody*,  who  shows  that 
the  normal  hydrogen-ion  concentration  of  the  blood  is  maintain- 
ed by  a  fall  in  the  carbon  dioxide  corresponding  with  a  rise 
in  its  organic  acids.  The  clinical  importance  of  an  understand- 
ing of  these  facts  is  self-evident.  For  since  the  fall  in  the  car- 
bon dioxide  is  directly  due  to  the  increased  pulmonary  ventila- 
tion brought  about  by  the  stimulus  supplied  by  the  increase  in 
the  total  acidity,  the  whole  process  supplies  a  self-regulating 
and  instantaneous  means  of  control  of  the  fluctuating  chem- 
ical components  of  the  blood  stream.  And  since  by  the  laws 
of  diffusion  of  gases  the  carbon  dioxide  tension  of  the  blood 
is  identical  with  that  in  the  alveolar  air  at  the  same  moment,  an 
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estimation  of  the  tension  in  the  latter  is  an  easy  method  of  as- 
certaining its  tension  in  the  blood,  and  conversely,  the  amount 
of  the  organic  acids  present  as  well.  That  is  to  say,  a  lowered 
carbon  dioxide  tension  of  the  alveolar  air  will  indicate  a  corre- 
sponding degree  of  hypo-alkalinity,  or  raised  organic  acid  con- 
tent, i.  e.,  "acidosis,"  while  vice  versa,  a  raised  carbon  dioxide 
tension  indicates  hyper-alkalinity. 

The  technique  of  obtaining  samples  of  alveolar  air  was 
first  elaborated  by  Haldane^.  His  method  consists  in  collect- 
ing the  air  from  the  last  part  of  a  forced  expiration,  which  the 
patient  is  directed  to  make  into  a  rubber  tube  some  four  feet 
long  and  three-quarters  to  one  inch  in  diameter,  which  is  con- 
nected near  the  mouthpiece  with  a  gas  sampling  tube.  At  the 
close  of  the  forced  expiration  the  air  from  it  is  retained  in  the 
tube  by  closing  this  off  from  the  mouth-piece  either  by  a  valve 
or  by  the  patient's  tongue,  and  a  portion  is  drawn  off  into  the 
sampling  tube  for  analysis.  Four  such  samples  are  taken  from 
four  independent  expirations,  two  made  at  the  end  of  inspira- 
tion, and  two  at  the  end  of  expiration,  the  average  of  the  four 
being  taken  for  the  result.  During  the  experiment  the  nose  is 
held  closed  by  a  clip. 

The  Haldane  method  has  been  used  in  a  large  number  of 
important  physiological  and  pathological  researches,  and  in  cases 
where  it  can  be  applied  it  remains  unrivalled  in  accuracy  and 
constancy  of  results  as  yielding  the  exact  data  upon  the  carbon, 
dioxide  arterial  tension.  But  the  fact  that  its  application  de- 
mands a  certain  amount  of  intelligent  co-operation  on  the  part 
of  the  patient  means  that  its  use  is  limited  to  subjects  who  are 
conscious,  and  not  too  weak  to  give  intelligent  co-operation, 
and  it  is,  of  course,  inapplicable  to  infants.  Plesch,  in  1909,^ 
introduced  a  modification  for  use  in  those  cases  where  the  pa- 
tient's co-operation  could  not  be  obtained,  which  is  based  upon 
the  principle  that  the  diffusion  of  gases  in  all  parts  of  a  closed 
space  is  equal,  and  that,  therefore,  continuous  breathing  into  a 
closed  chamber  for  a  given  time  renders  the  carbon  dioxide  ten- 
sion of  the  air  in  this  chamber  identical  with  that  of  the  alveolar 
air. 

The  carbon  dioxide  tension  of  the  air  obtained  in  this  way 
by  the  Plesch  method  is  some  two  to  six  millimeters  higher  than 
that  obtained  by  the  Haldane  method,  and  probably  approxi- 
mates the  tension  in  the  venous  blood.  It  is  not,  therefore,  so 
applicable  as  the  Haldane  method  to  strict  physiological  re- 
search, but  it  yields  values  sufficiently  close   for  clinical  pur- 
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poses  and  is  valuable  as  being  universally  adaptable  to  pa- 
tients in  all  conditions  of  consciousness.  Its  accuracy  was 
confirmed  in  191 1  in  a  long  series  of  observations  by  Forges, 
Leimdorfer,  and  Markovici.*^  As  modified  by  Higgins^  and 
later  by  Boothby  and  Peabody^  it  has  been  the  basis  of  exten- 
sive studies  made  at  the  Peter  Bent  Brigham  and  Johns  Hopkins 
hospitals  and  at  numerous  other  institutions  on  this  continent. 

The  technique  of  the  Plesch-Higgins  method  is  briefly  as 
follows.  During  the  experiment  the  patient,  whose  nose  must 
be  closed  by  a  clip,  breathes  through  a  mouth-piece  which  is 
connected  with  a  three-way  valve  communicating  with  the  out- 
side air  on  the  one  hand,  and  a  rubber  bag  on  the  other.  The 
rubber  bag  used  is  an  ordinary  round  bathing  cap  held  tightly 
in  place  around  the  metal  disc  to  which  the  mouthpiece  and 
valve  are  attached,  by  a  strong  rubber  ring.  Immediately  be- 
fore the  experiment  this  bag  is  filled  with  approximately  one  litre 
■of  atmospheric  air  by  first  expressing  all  the  contained  air  with 
the  hands,  and  then  introducing  a  litre  of  air  either  by  a  rubber 
bulb  or  by  attaching  the  bag  by  glass  tubing  to  a  closed  empty 
flask  from  which  the  air  is  displaced  by  introducing  a  litre  of 
water  through  a  second  tube.  The  patient  begins  by  breathing 
the  outside  air.  At  the  end  of  a  quiet  expiration  the  valve  is 
tvirned  so  that  the  subject  is  connected  with  the  rubber  bag, 
containing  the  litre  of  air.  He  takes  four  or  five  rather  deep 
and  slow  respirations  from  the  bag  in  twenty  or  twenty-five 
seconds.  At  the  end  of  the  last  expiration  the  valve  is  again 
turned  and  the  subject  thus  connected  with  the  outside  air. 
Samples  are  then  taken  from  the  bag  for  analysis  by  the  Hal- 
dane  portable  gas  analysis  apparatus. 

From  the  above  considerations  it  is  readily  seen  that  the 
estimation  of  the  carbon  dioxide  tension  of  the  alveolar  air 
by  the  Plesch  method  supplies  a  test  for  acidosis  of  such  uni- 
versal routine  clinical  application  that  its  reduction  to  the  sim- 
plest and  easiest  technique  possible  becomes  a  matter  of  real 
importance.  In  an  interesting  little  monograph  describing  various 
time-saving  devices  introduced  by  him  in  his  study  of  alveolar  air 
at  the  Battle  Creek  Sanatorium  in  Michigan.  Dr.  Paul  Roth^  has 
suggested  and  introduced  a  modification  of  the  Plesch  method 
which  adds  to  the  simplicity  of  the  technique.  He  simply  sub- 
stitutes, for  the  closed  Plesch  chamber,  the  long  Haldane  tube, 
connecting  the  patient  by  a  valve  below  the  mouth-piece  with 
it  for  twenty-five  seconds,  during  which  time  he  is  required  to 
breathe  naturally  and  moderately  deeply  in  and  out  of  the  tube. 
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This  method  is  based  on  the  view  that  the  great  length  of  tube 
makes  that  portion  of  it  nearest  the  valve  and  mouth-piece  prac- 
tically a  closed  chamber. 

I  am  indebted  to  Dr.  Walter  M.  Boothby  for  the  sugges- 
tion that  I  should  follow  this  Roth  method  instead  of  that  of 
Plesch  in  cases  to  which  the  Haldane  method  is  not  applicable, 
and  to  Dr.  Peabody  for  the  advice  that  the  results  of  my  ob- 
servations in  the  use  of  this  method  controlled  by  that  of  Hal- 
dane are  of  sufficient  interest  for  publication.  These  results 
are  given  in  the  appended  chart.  It  is  of  some  interest  to  note 
that  the  difference  in  the  carbon  dioxide  tensions  obtained  in 
my  use  of  the  two  methods  is  higher  than  those  in  Dr.  Roth's 
own  experiments  as  cited  in  his  article  —  that  is  to  say,  the 
carbon  dioxide  tension  was  in  my  cases  from  three  to  seven 
millimeters  higher  by  the  Roth  method  than  by  the  Haldane, 
while  Dr.  Roth's  figures  for  both  methods  {loc.  cit.)  approxi- 
mate closely  to  each  other.  The  difference  obtained  in  my  ex- 
periments is  similar  to  that  noted  between  the  Haldane  and 
Plesch  methods  under  the  Plesch-Higgins  technique,  and  is  what 
one  would  expect,  theoretically,  to  find.  In  correspondence  with 
Dr.  Roth  he  agrees  that  my  higher  findings  are  probably  to  be 
explained  by  a  greater  length  and  diameter  of  tube,  that  used  by 
me  being  235  cm.  long  and  21  mm.  in  diameter,  as  against  a  tube 
used  by  him  195  cm.  long  and  16  mm.  in  diameter.  The  cubic 
content  of  my  tube  is  thus  813  cc,  an  amount  greater  than  the 
intake  of  a  deep  inspiration,  thus  precluding  the  possibility  of  con- 
tamination by  inspired  air,  and  converting  the  Haldane  into  a 
practically  closed  cavity,  analogous  with  that  of  the  Plesch  bag. 

Personal  technique.  In  each  case  referred  to  in  the  chart 
the  patient  was  placed  at  rest  in  a  chair  and  the  tube  was 
clamped  to  an  adjacent  table  at  a  convenient  level.  A  rubber 
mouth-piece  with  a  wide  flange  for  insertion  between  the 
teeth  and  lips  was  attached  to  a  Carnegie  Institute  valve  with 
wide  orifice,  the  opposite  end  of  which  was  inserted  into  the 
long  Haldane  rubber  tube.  A  piece  of  fine  bore  lead  tubing  ob- 
tained at  the  Chadwick  Lead  Company,  Boston,  inserted  into 
the  Haldane  tube  close  below  the  valve,  connects  the  space  at 
this  point  with  the  sampling  tube  below. 

The  mouthpiece  having  been  inserted  without  leakages  and 
nose  clip  carefully  adjusted,  samples  by  the  Haldane  method  were 
first  taken.  Here  two  large  sampling  tulles  were  used  for  du])li- 
cate  analysis.  In  each  tube  four  forced  expirations,  two  given 
at  the  end  of  inspiration  and  two  at  the  end  of  expiration,  were 
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taken  by  negative  pressure,  so  that  the  contents  of  the  two  tubes 
represents  the  average  of  eight  forced  expirations.  Between  each 
expiration  the  patient  was  disconnected  and  the  tube  ventilated, 
and  a  rest  interval  of  one  minute  was  provided. 

The  samples  by  the  Roth  method  were  taken  at  the  same 
sitting  but  after  a  few  minutes  interval.  The  same  mouth-piece 
was  used  as  for  the  Haldane  method,  but  it  was  inserted  with 
even  greater  care,  as  leaks  seemed  more  difficult  to  avoid.  The 
patient  was  directed  to  breathe  naturally,  and  moderately  deeply, 
into  the  mouth-piece,  which  was  connected  with  the  tube  for 
twenty-five  seconds  by  stop-watch.  Duplicate  samples  were 
taken,  the  patient  disconnected  and  the  tube  ventilated  between 
each.  When  the  results  of  the  first  tube  analysis  bore  the  ex- 
pected relation  to  the  figures  from  the  Haldane  samples  (which, 
as  stated  above,  were  analyzed  in  duplicate  throughout),  the 
sample  in  the  duplicate  tube  taken  by  the  Roth  method  was  not 
always  analyzed. 

The  experiments  were  made  at  various  times  of  the  day 
and  without  reference  to  the  patient's  intake  of  food,  and  he 
was  not  always  kept  rigidly  at  rest  in  the  interval  between  the 
taking  of  the  Haldane  and  the  Roth  samples,  facts  which  may 
account  for  the  rather  wide  variation  of  differences  as  seen  in 
the  chart. 

In  the  chart  the  columns  under  Acidosis  have  been  in- 
serted to  add  corroborative  interest  to  the  findings.  It  will  be 
seen  that  the  indications  of  acidosis  yielded  by  the  ammonia 
co-efficient  correspond  closely  with  those  obtained  by  the  Hal- 
dane and  the  Roth  methods.  For  these  figures  I  am  indebted 
to  Dr.  E.  H.  Mason. 

Conclusions,  i.  The  Roth  method  yields  similar  results  to 
those  obtained  by  the  Plesch,  and  provides  a  simpler  form  of 
apparatus  of  easy  application  at  the  bedside  and  adapted  for 
use  in  unconscious  or  difficult  cases,  with  whom  the  method 
of  Haldane  is  not  for  one  reason  or  another  applicable. 

2.  The  differences  in  the  carbon  dioxide  tensions  as  ob- 
tained by  these  methods  will  depend  vipon  the  length  and  diam- 
eter of  the  tube  and  the  length  of  time  of  the  patient's  connec- 
tion with  it.  A  tube  approximately  235  cm.  long  and  21  mm.  in 
diameter,  that  is,  of  a  cubic  content  of  about  813  cc,  kept  in 
place  for  exactly  twenty-five  seconds,  yields  a  sample  having 
a  carbon  dioxide  tension  averaging  three  to  six  millimeters 
higher  than  that  of  Haldane's  sample  taken  at  the  same  sitting. 
This  difference  approximates  closely  to  the  difference  obtained 
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in  the  Plesch  method  and  would  therefore  appear  to  be  a  suit- 
able calibration  to  adopt  as  a  standard. 

I  would  take  this  opportunity  of  acknowledging  my  deep  indebted- 
ness to  Dr.  Walter  M.  Boothby  for  instruction  in  the  technique  and  un- 
derstanding of  this  work  throughout,  and  I  have  to  thank  Dr.  C.  F.  Mar- 
tin for  the  privilege  of  making  these  observations  on  patients  in  his  hos- 
pital service,  and  for  stimulus  in  the  work. 

Note.  Since  this  article  went  to  press,  I  have  had  the  privilege  of 
discussing  the  Plesch  method  with  Dr.  Higgins,  and  he  has  shown  me  a 
very  simple  modification  of  the  technique  used  by  himself  at  present.  A 
pear-shaped  rubber  bag  of  about  1,000  cc.  capacity,  with  a  long  slender 
neck  is  filled  to  about  600  cc.  with  air  by  a  rubber  bulb,  and  closed  by  a 
clamp ;  a  glass  tube  inserted  in  the  neck  is  used  for  a  mouthpiece  and  the 
patient  breathes  directly  in  and  out  through  it.  Samples  are  tested  on 
Mariott's  tubes,  or  transferred  directly  to  the  Haldane  gas  analysis  appa- 
ratus and  examined  for  CO;  tension. 
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ABSTRACTS 

A  NEW  CONTAINER  FOR  PATHOLOGICAL 
SPECIMENS.* 

Carl  Kellner, 

Yale  University. 

{Joitrn.  Lab.  &  Clin.  Med.,  Vol.  i,  No.  12.) 

Owing  to  the  difficulty  in  obtaining  oil-tight  closure  of  glass  Mu- 
seum jars,  the  author  presents  a  substitute  made  of  sheet  celluloid  which 
he  finds  excellent  and  for  which  he  claims  several  distinct  advantages. 
Thus  the  new  containers  are  very  light,  are  cheaper,  and  do  not  break. 
They  are  adapted  particularly  for  small  and  medium  sized  specimens, 
very  heavy  organs  naturally  not  lending  themselves  so  well.  The  figures 
show  the  form  of  the  celluloid  preserving  jar,  and  also  the  clarity  with 
which  the  specimens  can  be  demonstrated. 

The  containers  are  very  simple  to  make.  Clear  sheet  celluloid  one- 
thirty-second  of  an  inch  thick  is  used  for  the  front  and  back,  and  a  sim- 
ilar material  one-sixteenth  of  an  inch  thick  for  the  sides.  The  sheet  cel- 
luloid is  cut  in  the  required  sizes  by  means  of  a  photographic  print  cutter. 
The  front  and  one  adjacent  side  piece  are  sealed  with  a  ten  per  cent  solu- 
tion of  celluloid  in  acetone  and  pressed  together.  The  same  process  is 
repeated  on  the  opposite  side.  The  back  is  then  sealed  to  the  two  side 
pieces  in  a  similar  manner.  The  bottom  and  top  segments  are  cut  to  fit 
the  inside  measurements  of  the  container.  The  inner  edge  of  the  box 
receives  a  coating  of  the  binding  solution  and  the  bottom  piece  is  pushed 
into  the  end.  All  of  the  joints  are  now  protected  by  an  extra  coating 
of  the  celluloid  solution  and  the  container  is  ready  for  the  specimen. 
Frames  or  supports  of  small  strips  of  celluloid  may  be  made  to  hold  the 
specimen  suspended  in  the  solution  to  which  it  may  be  attached  by  means 
of  a  silk  thread.  The  strips  may  be  fixed  to  the  side  by  a  small  amount 
of  the  celluloid  solution,  thus  fixing  the  specimen  in  any  desired  position. 
The  container  is  now  filled  with  the  Russian  oil  preserving  fluid  and  the 
top  pushed  in,  after  the  upper  edge  has  been  moistened  with  the  celluloid 
solution.  Should  there  be  any  leaks,  it  is  only  necessary  to  wipe  away 
the  oil  and  put  on  a  small  amount  of  the  binding  solution,  in  order  to 
render  it  oil  tight.  The  sides  of  the  container  are  now  painted  with  a 
quick  drying  Jap-a-lac  and   the   typewritten   label   attached   on  the   front. 

While  there  is  a  faint  yellowish  tinge  to  the  celluloid,  the  specimens 
are  seen  more  distinctly  than  in  the  glass  jars.  Specimens  mounted  this 
way  have  been  dropped  on  the  floor  without  breaking,  and  can  be  passed 
around  for  inspection  of  a  class  with  much  greater  ease  and  safety  than 
the  ordinary  museum  jars. 


*  Presented  at  the  Meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,  1917. 
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AN   EVAPORATION-PROOF  EXHIBITION     JAR     FOR 
FLUID  PREPARATIONS.* 

Roy  W.  Miner, 

Assistant  Curator  of  Invertebrate  Zoology,  American  Mitseum 
of  Natural  History. 

(Proceedings  of  the  American  Association  of  Museutns, 
J'ol.  ri.,  1912.) 

Many  attempts  have  been  made  to  evolve  a  type  of  exhibition  jar 
which  will  be  proof  against  evaporation,  but  without  success.  As  a  result 
of  experiments  to  remedy  this  difficulty  the  writer,  in  collaboration  with 
Mr.  H.  Mueller,  has  contrived  a  jar  for  small  specimens  which  is  cer- 
tainly evaporation-proof.  The  idea  is  simple  in  principle  and  consists  in 
enclosing  specimen  and  preserving  fluid  in  a  glass  tube  of  appropriate 
dimensions,  sealed  hermetically  in  the  flame  of  the  blowpipe,  flattened 
at  one  end,  and  mounted  on  a  suitable  base  or  pedestal.  (Fig.  i.)  The 
process  is  as  follows : 

1.  A  piece  of  glass  tubing  of  the  requisite  length  and  diameter  is 
procured.  One  end  is  sealed  and  flattened  (Fig.  2),  the  other  being  left 
open.  The  flattening  is  easily  accomplished  by  sealing  up  the  end  of  the 
tube,  rotating  it  at  the  side  of  the  flame,  with  one  hand,  while  the  super- 
fluous knot  of  glass  which  forms  at  the  sealing-point  is  removed  by  means 
of  a  glass  rod  held  in  the  other  hand.  When  this  has  been  done,  the 
sealed  end  is  quickly  withdrawn  from  the  flame  and  gently  but  firmly 
pressed  against  a  horizontal  metal  or  asbestos  surface,  the  tube  mean- 
while being  held  vertically.  If  this  is  carefully  done  a  clean,  flat  bottom, 
upon  which  the  tube  can  stand,  is  the  result. 

2.  The  specimen,  previously  mounted  on  a  glass  or  vulcanite  plate 
(black  in  the  figures),  is  taken  out  of  its  fluid  and  inserted  in  the  empty 
tube  (Fig.  2).  The  specimen  should  be  so  mounted  that  the  distance  be- 
tween it  and  the  end  to  be  sealed  should  be  at  least  two  inches. 

3.  The  open  end  of  the  tube  is  now  rotated  evenly  in  the  flame,  care 
being  taken  to  keep  the  specimen  as  far  as  possible  from  the  latter  to 
prevent  shrivelling.*  When  the  end  of  the  tube  is  sufficiently  softened  in 
the  heat,  another  short  length  is  welded  on  for  purposes  of  handling,  and 
the  rotation  in  the  flame  is  continued  for  a  few  seconds. 


*  Presented  at  the  Meeting  of  the  American  and  Canadian  Section 
of  this  Association,  April  5th,  1917. 

Quoted  in  the  discussion  on   ^Methods  of   Mounting  Animal   Para- 
sites at  meeting  of  this  Association,  April  5th,   1917. 

*  If  the  tube  is  large  or  of  thick  glass,  great  care  must  be  exercised 
as  it  must  remain  longer  in  the  heat.  A  partial  protection  is  afforded 
by  keeping  the  tube  wrapped  in  asbestos  to  the  top  of  the  mount.  Much 
of  the  heat  is  thus  absorbed. 
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Fig.  1. 


HERMK'riCALI,Y    SUALKD    EVAPORATIOX-PROOF    JAR    TOR    SMALL 
SPECIMENS.      NATURAL    SIZE. 
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The  tube  is  then  quickly  removed  from  the  flame  and  the  ends  pulled 
quickly  in  opposite  directions  so  that  the  heated  portion  is  drawn  out  as 
a  narrow  tube.  This  is  now  cut  off  four  to  five  inches  from  the  enlarged 
portion,   and   the   end    of   the   latter   molded    symmetrically    in    the    flame 

(Fig.  3). 

4.  The  smaller  tube  is  now  heated  near  its  junction  with  the  larger, 
and  then  taken  quickly  from  the  flame,  the  open  end  inserted  in  the 
mouth,  and  by  means  of  a  short  steady  blow  a  bulb  is  formed   (Fig.  4). 


Fig.  3. 


Fig.  4 


Fig.  5 


Fig.  6 


5.  The  bulb  is  then  cut  in  half  by  marking  it  with  a  steel  knife- 
edge  and  breaking  it,  (dotted  line  in  Fig.  4).  A  funnel  is  thus  formed 
(Fig.  5),  through  which,  when  the  glass  has  cooled,  the  jar  is  filled  with 
preservative  to  the  top  of  the  specimen  mount,  a  pipette  being  used  for 
this  purpose. 
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6.  The  edge  of  the  funnel  is  now  brought  into  the  flame,  and  a 
small  glass  rod  welded  to  its  margin  to  act  as  a  handle  for  the  next  step- 
in  manipulation. 

7.  The  jar  is  then  held  in  one  hand,  the  glass  rod  in  the  other,  while 
the  neck  of  the  funnel  is  rotated  in  the  heat,  and  slowly  attenuated  until' 
cut  off  by  the  flame,  the  opening  being  gradually  closed  meanwhile  (Fig.  6). 

8.  The  jar  is  now  sealed  and  ready  for  mounting.  This  may  be 
done  in  a  variety  of  ways.  The  writer  uses  a  square  pedestal  of  polished 
glass  (see  Fig.  i).  The  jar  is  set  in  a  brass  ring,  silver  plated,  with  gun- 
metal  finish.  A  transverse  piece  of  brass  is  soldered  across  the  bottom' 
of  the  ring,  and  at  its  center  a  brass  pin  is  soldered.  This  latter  is  ce- 
mented into  a  hole  drilled  in  the  center  of  the  pedestal,  or  a  simple  base 
may  be  constructed  of  polished  hardwood  with  a  hole  sunk  in  the  center 
to  receive  the  jar. 

A  successful  modification  of  this  jar  is  made  of  flattened  tubing, 
and  is  used  in  the  storage  collection  for  preserving  rare  specimens  of 
small  size.  The  flattened  tube  permits  examination  of  the  specimen  with 
a  low  power  of  the  microscope  while  sealed  in  the  tube,  and  of  course 
evaporation  is  impossible. 


A  METHOD  OF  OBTAINING  DUPLICATE  RECON- 
STRUCTIONS FROM  THE  ONE  SERIES  OF 
WAX  PIATES. 

Frederick  D.  Weidman,  M.  D. 

Philadelphia. 

(Nezv  York  Medical  Journal,  MarcJi  3,  191 7.) 

(The  following  method,  which,  so  far  as  is  known  is  original  with 
the  author,  will  be  found  of  much  value  where  a  duplicate  model  is 
needed. — Ed.) 

Tn  making  reconstructions  the  outlines  of  the  magnified  serial  micro- 
scopic sections  are  traced  upon  successive  wax  plates,  later  cut  out  from 
them  (positives),  then  carefully  superimposed  in  numerical  order,  thus 
building  up  an  enlarged  reproduction  in  wax  of  the  original.  That  part 
of  the  wax  plate  remaining  after  the  essential  part  has  been  removed  is 
ordinarily  discarded  and  melted  into  new  wax  plates,  but  wlien  the  dupli- 
cate is  desired  it  is  this  part  that  is  saved  and  used.  We  may  call  this  the 
negative.  It  v/ill  contain  a  hole,  showing  the  outline  of  the  original,  and 
it  is  proposed  to  fill  this  in  with  plaster  of  Paris  and  thus  produce  a 
duplicate. 

To  this  end  the  negatives  are  also  kept  in  numerical  order  and  su- 
perimposed. The  plaster  of  Paris  will  be  placed  in  the  resultant  cavity  at 
a  stage  depending  on  the  complexity  of  the  subject.  If  simple,  such  as 
a  rounded  body,  the  whole   series   may  be  built   up  at   once,  the  various 
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plates  held  together  by  transfixing  with  pins  or  sealing  the  edges  with 
hot  iron,  and  the  plaster  poured  in  through  a  hole  in  the  last  plate.  When 
the  subject  is  complicated,  as  with  the  writer's  material,  such  as  a  fluke 
with  tortuous  ceca,  presenting  structures  which  will  appear  in  the  super- 
imposed negatives  as  diverticulae,  passing  in  all  directions  and  which  will 
not  permit  the  entrance  of  the  plaster  unless  they  extend  obliquely  or 
directly  downward,  this  difficulty  is  met  by  pouring  the  plaster  in  in 
installments,  the  worker  piling  up  the  plates  until  he  finds  that  he  is  about 
to  close  over  the  vault  of  some  space,  when  he  will  pour  in  sufficient 
plaster  to  fill  it  flush  with  the  level  of  the  last  plate.  The  building  up 
process  with  wax  plates  then  continues  until  another  vault  is  about  to  be 
covered,  when  another  portion  of  plaster  is  poured,  and  so  on  until  the 
whole  has  been  completed.  The  worker  is  on  the  alert  during  all  this 
time  for  spaces  into  which  the  plaster  will  not  run ;  not  only  do  vaults 
fall  into  this  category,  but  also  zi'indiug  channels  passing  from  below  up- 
ward.    Installments  must  be  continually  made  to  these. 

To  prevent  too  quick  setting  of  plaster  during  this  slow  upbuilding, 
gelatin,  two  to  four  per  cent  may  be  added  to  the  water  to  retard  the 
setting  and  allow  the  different  strata  to  commingle.  A  2.5  per  cent  solu- 
tion is  the  most  useful  in  winter.  The  proportion  of  plaster  and  water 
also  influences  the  rate  of  setting.     The  following  recipes  may  be  used: 

No.   I.     100  cc.  gelatin  solution  (2.5  per  cent). 

15  rounded  teaspoonsful  of  plaster. 

Can  be  poured  for  four  hours. 
No.  2.     100  cc.  gelatin  solution  (2.5  per  cent). 

10  rounded  teaspoonsful  of  plaster. 

Can  be  poured  for  eight  hours. 
Both  are  firmly  set  by  the  next  morning. 

The  addition  of  cotton  fibres  reinforces  the  model,  is  particularly 
useful  in  more  or  less  delicate  branches,  and  is  accomplished  practically  by 
soaking  pledgets  of  absorbent  cotton  in  the  slow  set  plaster  and  packing 
loosely  into  the  pockets  instead  of  pouring  the  plaster. 

After  the  negative  has  been  thus  filled  it  is  set  aside  until  its  con- 
tents have  set.  A  portion  of  the  plaster  may  be  kept  outside  as  a  control 
or  a  needle  run  into  the  negative.  After  it  has  set  it  is  then  placed  in  a 
basin  in  a  paraffin  oven  or  hot  air  sterilizer  at  a  temperature  sufficient  to 
melt  the  wax  encasement.  When  the  w^ax  has  run  off  the  contained  plas- 
ter model  will  reveal  a  duplicate  positive,  slightly  larger  than  the  original, 
but  otherwise  exact,  whose  exterior  must  be  smoothed  and  finished  as  in 
the  case  of  the  original.  More  care  will  be  required  in  finishing  the  dupli- 
cate because  the  plaster  cannot  be  worked  as  easily  as  the  wax.  Where 
it  is  known  that  the  model  will  have  branches  or  constrictions  which  might 
break  under  the  weight  of  the  specimen  during  the  melting  process,  pro- 
vision must  be  made  to  suspend  the  mass  over  the  basin.  This  is  easily 
accomplished  by  embedding  string  in  the  plaster  during  the  building-up 
process. 


REPORTS 

REPORT  OF  THE  TENTH  STATED  MEETING  OF  THE 

AMERICAN  AND  CANADIAN  SECTION  OF  THE 

INTERNATIONAL  ASSOCIATION  OF 

MEDICAL  MUSEUMS. 

The  American  and  Canadian  Section  of  this  Association  held 
a  highly  successful  meeting  at  the  Academy  of  Medicine,  New 
York,  on  April  5th,  1917.  There  was  a  large  attendance  of  mem- 
bers representing  the  leading  Medical  Musevmis  and  Laboratories 
of  the  United  States  and  Canada. 

The  following  new  members,  having  been  approved  by  Coun- 
cil, were  elected  active  members  of  the  International  Association 
of  Medical  Museums : 

Dr.  Ewing,  Dept.  of  Pathology,  Cornell  University,  New  York;  Mr. 
E.  B.  Ellis,  Hopital  Frangais,  New  York;  Dr.  Stuart  Graves,  University 
of  Louisville,  Kentucky;  Mr.  Carl  Kellner,  Yale  University,  New  Haven, 
Conn. ;  Mr.  W.  M.  Johnson,  Surgical  Research  Laboratory,  Bellevue  Hos- 
pital, New  York;  Dr.  Ralph  H.  Major,  University  of  Kansas,  Rosedale, 
Kansas;  Dr.  J.  W.  McMeans,  University  of  Pittsburgh,  Pittsburgh,  Pa.; 
Mr.  Wm.  Muir,  McGill  University,  Montreal ;  Dr.  R.  E.  Sheldon,  Uni- 
versity of  Pittsburgh,  Pittsburgh,  Pa.;  Dr.  T.  Wingate  Todd,  Lakeside 
Hospital,  Cleveland,  Ohio;  Dr.  F.  S.  von  Wildner,  Battle  Creek  Sana- 
tarium,  Battle  Creek,  Mich.;  Dr.  Fred  Weidman,  University  of  Pennsyl- 
vania, Philadelphia,  Pa.;  Dr.  Hubert  Schmidt,  Veterinary  Department, 
Agricultural  &  Mechanical  College  of  Texas,  College  Station,  Texas ;  Mr. 
Clifford  C.  Whitney,  Veterinary  Department,  Agricultural  &  Mechanical 
College  of  Texas,  College  Station,  Texas;  Dr.  Harry  M.  Martin,  School 
of  Veterinary  Medicine.  University  of  Pennsylvania,  Philadelphia,  Pa. ; 
Dr.  W.  J.  Crocker,  School  of  Veterinary  Medicine,  University  of  Penn- 
sylvania, Philadelphia,  Pa.;  Dr.  G.  W.  Phelan,  Long  Island  College  Hos- 
pital, Brooklyn,  N.  Y. ;  Dr.  L.  Gross,  Royal  Victoria  Hospital,  INIon- 
treal ;  Dr.  David  Yates,  Manhattan  Eye  and  Ear  Hospital,  New  York ;  Dr. 
Adolph  Meyer,  Phipps  Clinic,  Baltimore,  Md. 
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The  following  officers  were  elected  for  the  ensuing  year : 

President,  Dr.  O.  Klotz,  Pittsburgh,  Pa. 
First  Vice-President,  Dr.  W.  M.  L.  Coplin,  Philadelphia,  Pa. 
Second  Vice-President,  Dr.  H.  E.  Robertson,  Minneapolis,  Minn. 
Third  Vice-President,  Dr.  D.  S.  Lamb,  Washington,  D.  C. 
Councillors :     Dr.  A.  S.  Warthin,  Ann  Arbor,  Mich. 

Dr.  W.  M.  L.  Coplin,  Philadelphia,  Pa. 

Dr.  Howard  Karsner,  Cleveland,  Ohio. 

Dr.  M.  C.  Winternitz,  Baltimore,  Md. 

Dr.  R.  A.  Lambert,  New  York. 
Secretary-Treasurer,  Dr.  Maude  E.  Abbott,  Montreal. 
Assistant    Secretaries :      Drs.    Joseph    Kaufiiiann    and    Louis    Gros?, 
Montreal. 

The  Morning  Session  was  devoted  chiefly  to  matters  of  bus- 
iness and  the  afternoon  to  Papers  and  Demonstrations.  The  pro- 
ceedings were  attended  by  the  liveliest  interest. 

In  his  opening  Address,  the  President,  Professor  Oscar  Klotz 
of  Pittsburgh,  remarked  upon  the  circumstances  of  national  in- 
terest surrounding  the  occasion  of  this  meeting,  in  that  the  Dec- 
laration of  War  by  the  United  States  had  just  been  made  and 
the  thoughts  of  all  were  concentrated  upon  the  needs  of  their 
country  and  upon  the  call  that  was  being  made  to  each  to  do  his 
utmost  in  the  public  service.  At  the  close  of  the  Presidential  ad- 
dress, Professor  A.  S.  Warthin  of  Ann  Arbor  pointed  out  that  this 
Society — with  other  scientific  societies — should  at  once  place  its 
services  at  the  disposal  of  the  American  Government  and  moved 
a  resolution  that  a  message  to  this  effect  should  be  sent.  The  fol- 
lowing telegram  was  accordingly  framed  by  the  meeting  and  de- 
spatched to  Washington : — 

"The  American  Section  of  the  International  Association 
of  Medical  Museums  places  itself  on  record  as  wishing  to 
serve  the  American  Government  in  the  present  emergency 
and  offers  the  services  of  its  workers  and  resources  in  its 
special  field  of  Research  in  any  way  the  National  Committee 
may  suggest". 

(Signed)         Oscar  Ki,otz,  President. 
April  5th,  191 7. 

The  Minutes  of  the  9th  Stated  Meeting  were  submitted  by 
the  Secretary-Treasurer  and  accepted,  together  with  the  follow- 
ing financial  statement  for  the  current  year : — 
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FINANCIAL  STATEMENT  OF  THE  INTERNATIONAL  ASSOCIA- 
TION OF  MEDICAL  MUSEUMS. 

From  April  28th,  1916,  to  April  2nd,  1917. 

(Being  the  Report  submitted  to  the  New  York  Meeting  of  the  American 
Section,  and  accepted  April  5th,  1917.) 

Cr. 

April  28,  1916.    Balance  in  bank $321.76 

Received  in  members'  fees : 

April  25th  to  February  5,  1917 $  76-27 

February  6th  to  February  23rd 60.65 

February  24th  to  April  2nd 52.60  $189.52 

Interest  on  Strathcona  Fund,  July,  1916 150.00 

Interest  on  Strathcona  Fund,  October,  1916 50.00 

Interest  on  Strathcona  Fund,  April,  1917 100.00  $300.00 

Bank  interest  to  date : 

May  31st,  1916   2.30 

November  30th,  T916 4-77  $    7-07  496.59 

Dr. 

Stamps    $24.20 

Cash  books i  -So 

Stationery    16.88 

Bookkeeping  &  Financial  Statement 55-00 

Additional  Typewriting   2.05 

Expenses,  Washington  Meeting  55  -oo 

Expenses,  New  York  Meeting 50.00 

Bulletin    41 1. 10  $616.03 

Balance  in  bank 202.32 


$818.35  $818.35 

A  communication-from  Mr.  Paul  Rea.  Secretary  of  the  American 
Museums  Association,  dated  May,  1916,  which  had  been  received  by  the 
Secretary  too  late  to  be  submitted  at  the  last  meeting,  containing  a  cor- 
dial invitation  to  participate  in  the  proceedings  of  the  meeting  of  the 
American  Association  of  Museums  in  1916,  was  then  read. 

The  presence  of  a  delegate  from  the  American  Museums  Associa- 
tion in  the  person  of  Dr.  Roy  W.  Miner  of  the  Natural  History  Museum 
was  announced  and  welcomed.  Dr.  Miner  spoke  at  length,  extending  the 
greetings  of  the  American  Association  of  jMuseums  and  their  cordial  invi- 
tation to  this  Association  to  send  a  delegate  to  their  meeting  in  New  York 
on  May  2ist-23rd  next,  and  said  he  was  present  with  official  instructions 
to  do  everything  in  his  power  to  promote  a  closer  association  or  affiliation 
between  the  two  societies  and  to  assure  the  members  of  the  Medical  Mu- 
seums  Association   of   the  great  interest  which   the   American   Museums 
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Association,  as  a  whole,  had  in  solving  the  problems  which  both  Asso- 
ciations have  in  common  and  which  are  of  a  nature  upon  which  a  con- 
sensus of  discussion  must  always  lead  to  fruitful  results. 

Dr.  Abbott  recalled  to  the  minds  of  the  members  that  the  subject 
.of  aftiliation  with  the  American  Museums  Association  had  already  been 
debated  at  length  at  the  meeting  of  1908,  and  that  a  full  report  of  the 
proceedings  at  that  time  had  been  published  in  Bulletin  No.  II.  The  greet- 
ings of  the  American  Association  of  Museums  had  been  warmly  accorded 
to  the  Medical  Museums  Association  on  its  organization  at  that  time,  and 
an  invitation  to  affiliation  was  given  then,  but  it  was  felt  after  due  de- 
liberation between  representatives  of  both  bodies  that  the  time  was  not 
yet  ripe  to  affiliate. 

In  the  discussion  which  followed  it  was  felt  that  the  time  was  now 
ripe  for  a  closer  union  between  the  two  Societies,  and  it  was  moved  by 
Dr.  Coplin  of  Philadelphia,  seconded  by  Dr.  Karsner  of  Cleveland  and 
resolved:  That  the  kind  invitation  of  the  American  Museums  Association 
for  a  delegate  to  their  meeting  be  accepted  with  thanks  and  that  the 
closer  relationship  of  the  two  societies  be  established  by  the  interchange 
of  proceedings  and  by  participation  in  the  annual  meetings  of  each  through 
.the  attendance  of  delegates  who  shall  have  all  the  privileges  of  these  meet- 
ings excepting  only  the  right  to  vote.  Dr.  Maude  Abbott  of  McGill  Uni- 
versity was  appointed  as  delegate  to  the  meeting  on  May  2ist-23rd  next. 

The  establishment  of  a  Central  Bureau  for  the  permanent  preserva- 
tion of  the  results  of  Scientific  Research,  especially  historical  material, 
for  purposes  of  study  by  scientific  workers  throughout  the  country,  a  mat- 
ter which  had  already  occupied  the  attention  of  this  Society  in  the  years 
1912-13  was  brought  forward  by  Dr.  Winternitz  of  Baltimore,  and  a  Com- 
mittee consisting  of  Drs.  Winternitz,  Loeb,  Haythorne,  Karsner,  Warth- 
in  and  the  Secretary  ex  officio  was  appointed  to  organize  such  a  Central 
Bureau. 

A  discussion  took  place  on  the  clashing  of  the  time  of  meeting  of 
the  four  Societies  now  presenting  programmes  of  kindred  interest  in  the 
city,  namely,  the  American  Association  of  Pathologists  and  Bacteriolo- 
gists, the  American  Section  of  the  Medical  Museums  Association,  the 
Cancer  Society,  and  the  American  Association  of  Immunologists.  It  was 
felt  that  in  the  common  interest  of  all,  some  sort  of  federation  should  be 
attempted,  so  that  subjects  of  common  interest  might  be  presented  to 
■combined  audiences,  and  the  President  of  this  Association  was  empow- 
ered to  confer  with  the  Councils  of  the  other  Societies  to  secure  mutual 
■co-operation  upon  the  programme,  place  and  time  of  meetings,  with  this 
end  in  view. 

A  report  of  a  most  successful  character  was  presented  by  Dr.  Klotz 
from  the  Committee  on  the  Organization  of  an  American  Source  of  Sup- 
ply of  Square  Glass  Museum  Jars.  Through  the  efiforts  of  this  Committee, 
arrangements  had  been  made  with  a  Pittsburgh  firm  to  manufacture  these 
jars  in  ten  standard  sizes  and  a  sample  jar  had  been  submitted  by  this 
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firm  of  a  satisfactory  character,  to  be  supplied  at  "duty  free"  prices  to 
members  of  the  Museums  Association  and  scientific  institutions,  provided 
a  sufficient  number  of  orders  were  received  before  a  given  date.  A  cir- 
cular letter  to  this  effect,  stating  sizes,  with  prices,  had  been  sent  to  all 
the  members  of  the  Association  and  a  sample  jar  submitted  to  a  number 
of  the  largest  institutions  represented,  and  orders  amounting  to  some 
$2,000  had  already  been  received  by  the  Secretary. 

In  the  discussion  that  followed  approval  of  the  success  that  had  at- 
tended the  action  of  the  Committee  was  expressed.  The  sample  jar  man- 
ufactured was  pronounced  as  good  and  in  some  respects  better  than  the 
German  jars,  and  the  prices  were  as  moderate.  The  solution  of  a  diffi- 
cult problem  appeared  within  reach,  and  a  hearty  vote  of  thanks  was 
passed  to  the  Committee,  and  especially  to  Dr.  Klotz,  for  the  excellent 
work  accomplished. 

Dr.  Klotz  pohited  out  that  orders  amounting  to  some  $5,000  were 
required  by  the  firm  before  the  manufacture  could  be  undertaken  on  ac- 
count of  the  initial  expense  of  moulds,  and  the  consequent  necessity  of 
increased  orders  for  jars  if  the  Phoenix  Glass  Company  was  to  fulfil  its 
offer.  It  was  therefore  recommended  that  this  subject  be  brought  before 
the  American  Museums  Association  by  the  Secretary  at  their  next  An- 
nual Meeting  and  orders  be  invited  from  Scientific  Museums,  or  institu- 
tions. It  was  decided  that  all  transactions  should  remain  between  the  Mu- 
seums Associations  and  the  manufacturing  firm  undertaking  the  work 
and  that  a  commercial  intermediary  was  not  wanted  for  the  present. 

The  following  programme,  upon  Museum  and  Laboratory  Technique, 
Microscopic  Technique,  Museum  Teaching  and  Presentation  of  Results 
of  Aledical  Research  was  presented. 

I.  On  the  Making  of  Glass  Frames  for  Mounting  Specimens  in  their  Cor- 
rect Anatomical  Relations,  in  Square  Glass  Museum  Jars. — E.  L- 
Judah,  Montreal. 
The  specimen  is  to  be  placed  in  its  correct  anatomical  position  in  a 
jar  of  a  size  selected  to  fit  it  from  a  graduated  series  kept  in  stock.*  It 
is  attached  to  the  glass  frame,  which  is  also  made  to  fit  the  jar,  by  fine 
threads  so  inserted  as  to  suspend  it  from  the  top  and  stretch  it  from  the 
sides  and  bottom.  The  ends  of  the  thread  are  left  long  and  lightly  tied 
at  first  to  allow  of  readjustment,  and  are  tied  firmly  later  and  clipped 
and  their  knots  concealed  only  after  the  whole  mount  is  finally  completed 
and  made  permanent.  The  frames  are  made  out  of  first-class  soda-glass 
rod  of  suitable  thickness  which  is  bent  into  a  square,  overlapping  the 
free  ends  at  one  corner  where  they  are  fused  and  annealed  in  a  white 
flame  by  shutting  off  the  air  blast  from  the  blowpipe.  With  very  heavy 
rod  all  the  corners  must  be  annealed.  Feet  are  attached  by  heating  the 
bottom  of  the  frame  and  pressing  down  two  pieces  of  rod,  the  length  of 


'"  For  sizes  recommended  see  "Series  of  sices  for  Square  Museum 
Jars  in  use  at  the  Medical  Museum  of  McGill  University,"  Montreal,  Can- 
ada, by  F.  L.  Judah,  Bulletin  V,  p.  89. 
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the  width  of  the  bottom  of  the  frame,  against  the  bottom  of  the  frame 
with  which  they  must  be  thoroughly  fused  and  annealed.  After  the  feet 
have  been  fused  on  and  the  bottom  of  the  frame  is  cold,  a  cross  bar  is 
attached  above  to  .steady  it  in  the  jar.  This  is  done  by  cutting  a  piece  of 
rod  the  width  of  the  top  of  the  jar  and  applying  it  across  the  middle  of  the 
top  of  the  frame,  heating  both  at  the  point  where  they  touch  and  fusing 
and  annealing  here.  In  the  finished  frame  the  bottom  should  appear 
pressed  up  above  the  feet  and  its  top  should  be  slightly  below  the  cover 
of  the  jar.  It  may  be  placed  either  towards  the  front,  or  towards  the 
back,  or  in  the  middle  of  the  jar. 

2.  Watch-Glass  Mounting  for  Museum  Specimens,  with  Bhterite  Seal- 

ing.— Dr.  J.  J.  Mackenzie,  Toronto. 

This  method  is  described  in  a  paper  received  too  late  for  insertion  in 
the  proper  place.    See  page  415. 

3.  Use  of  Cclloidin  for  Museum  Jars  and  Laboratory  Purposes. — Mr, 

Carl  Kellner,  Yale.     (Abstract  published  in  this  issue.) 

4.  Methods  of  Mounting  Animal  Parasites  in  Solutions,  Including  the 

Use  of  Plaster  Paris. — Dr.  Fred  W.  Weidman,  Philadelphia.    (Pub- 
lished in  this  issue.) 
In  the  discussion  following,  Mr.  Roy  Miner  described  the  construction 
of  an  evaporation-proof  jar  for  small  specimens,  published  in  abstract  in 
this  issue. 

5.  Note  on  a  Modified  Sugar  Solution  as  a  Final  Preservative  for  Museum 

Specimens. — E.  B.  Ellis,  Hopital  Frangais,  New  York.     (Published 
in  this  issue.) 

6.  Some  Practical  Devices  in   the   Laboratory. — Dr.    S.    R.    Haythorne, 

Pittsburgh.     (Published  in  this  issue.)  ? 

7.  Anthracosis   Associated   with   Chronic    Tuberculosis. — Dr.    O.    Klotz, 

Pittsburgh.     (Published  in  this  issue.) 

8.  Anthracosis  Associated  tvith  Unresolved  Pneumonia. — Dr.  S.  R.  Hay- 

thorn,  Pittsburgh.     (Published  in  this  issue.) 

9.  Preliminary  Report  on  Syphilis  of  the  Pulmonary  Artery  zvith  Syph- 

ilitic Aneurysm  of  Left  Upper  Division :  Demonstration  of  Spiro- 
cheta  Pallida. — Aldred  Scott  Warthin,  Ann  Arbor. 
Study  of  a  case  in  which  the  patient  presented  a  definite  history  of 
chancre  and  skin  rashes  seventeen  years  before,  with  present  symptoms 
of  pulmonary  haemorrhages  and  anaemia,  Wassermann  -1-  -}-  +  +>  and 
showing  at  autopsy  active  syphilitic  lesions  in  heart,  aorta,  liver,  pancreas, 
adrenals,  testes,  and  an  atherosclerosis  and  aneurysm  of  the  pulmonary 
artery  in  the  walls  of  which  spirocheta  pallida  was  demonstrated.  Before 
death  he  had  received  one  intravenous  dose  of  4  mg.  of  neosalvarsan  and 
daily  inunctions  of  blue  ointment.  This  study  places  syphilis  of  the  pul- 
monary artery  and  syphilitic  aneurysm  of  this  artery  for  the  first  time  on 
a  firm  foundation  as  pathologic  entities,  as  it  is  the  first  case  in  which 
the  syphilitic  etiology  of  pulmonary  atherosclerosis  and  aneurysm  has 
been  conclusively  demonstrated.  The  case  is  reported  in  full  in  the  Amer- 
ican Journal  of  Syphilis,  October,  1917. 


10.  On  the  Mctliods  of  Organ  Reconstruction  by  Injection  of  the  Arterial 

Tree,  (with  Exhibit). — Dr.  Louis  Gross,  Montreal.    Discussed  by 
]M.  C.  Winternitz,  Baltimore.     (Abstract  published  in  this  issue.) 

11.  Mcsartcritis  of  Pulmonary  Artery. — M.  C.  Winternitz  and  H.  Schmeis- 

ser. 
Two  cases  of  pulmonary  mesarteritis  (reported  in  full  with  a  study 
of  this  subject  in  Johns  Hop.  Hosp.  Repts.,  XVIII,  II,  1917,  p.  145)  were 
shown  in  which  the  specimens  presented  all  the  macroscopic  and  micro- 
scopic appearances  characteristic  of  a  syphilitic  mesaortitis.  In  the  first 
the  chemical  history,  positive  Wassermann,  and  presence  of  lesions  else- 
where in  the  body  indicate  syphilis  as  the  etiological  agent.  In  the  second 
a  negative  clinical  history  and  Wassermann  reaction  made  etiology  less 
certain. 

12.  The  Persistence  of  Cranial  Bone  Rudiments  in  Complete  Acrania. — 

Dr.  Carl  Weller,  Ann  Arbor.     (Published  in  this  issue.) 

13.  Incomplete  Transposition  of  Vessels  in  a  Girl  of  Sixteen. — J.  W.  IMc- 

Means,  Pittsburgh.     (Published  in  this  issue.) 

14.  Note  on  an  American  Substitute  for  Russian  Paraffin. — A.   S.  War- 

thin,  Ann  Arbor.     (Published  in  this  issue.) 

15.  Souchon  Museum  of  Normal  Anatomy. — E.  Souchon,  New  Orleans. 

(Published  in  this  issue.) 

16.  Demonstration  of  Ossific  Centres  in  Embryos  by  Schult::  Method. — 

Wm.  Muir,  McGill  University,  Montreal. 
The  fresh  embryo  to  be  cleared  is  first  placed  in  95%  alcohol  and 
allowed  to  remain  until  completely  shrivelled,  usually  from  three  to  seven 
days,  then  remove  to  1%  KHO  until  transparent  (from  4  to  48  hours) 
when  it  is  transferred  to  20%  glycerin  for  a  further  period  of  48  hours. 
If  cleared  sufficiently  it  may  then  be  placed  in  ascending  percentages  of 
glycerin  at  an  interval  of  two  or  three  days,  until  finally  in  pure  glycerin. 
Further  references  may  be  found  in  The  Anatomical  Record,  1905-06,  by 
Franklin  P.  Mall;  The  Johns  Hopkins  Hospital  Bulletin,  1906,  by  E.  C. 
Hill. 

17.  Specimen  of  Lower  Jazv  Cleared  by  a  Modification  of  tlie  Spaltehoh 

Method  to  Shoiu  Primary  and  Secondary  Dentition. — Wm.  Muir, 
Anatomical  Department,  McGill  University. 
The  specimen  to  be  cleared  is  first  placed  in  a  10%  aqueous  solution 
of  hydrochloric  acid  until  decalcified,  then  removed  to  95%  alcohol  until 
completely  dehydrated,  when  it  is  placed  in  xylol  until  transparent. 

SPECIAL  EXHIBITS. 

The  Exhibition  of  the  Association  was  held  in  the  Banquetry  Hall 
of  the  Academy  of  Medicine  and  remained  open  for  three  days  for  the 
benefit  of  the  Members  of  the  American  Association  of  Pathologists  and 
Bacteriologists.  It  was  largely  attended  and  much  appreciated.  Special 
exhibits  were  shown  from  the  Cornell  Museum  and  the  McGill  Aledical 
Museum,  as  well  as  the  many  interesting  series  which  formed  the  subject 
of  the  papers  and  demonstrations  of  the  Programme  proper. 
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REPORT  FROM  THE  COMMITTEE  OX  THE  ORGANIZATION  OF 

AN  AMERICAN  SOURCE  OF  SUPPLY  OF  SQUARE 

GLASS  MUSEUM  JARS. 

The  very  enthusiastic  discussion  upon  Museum  Jars  at  the  last  meet- 
ing of  the  American  and  Canadian  Section  of  this  Association,  and  the 
favorable  report  from  the  Special  Committee  upon  the  development  of 
an  American  source  of  supply,  raised  the  hopes  of  all  of  our  members 
that  the  long  period  of  want  of  this  important  article,  was  to  be  broken. 
The  situation  at  the  time  of  our  meeting  seemed  most  favorable  but,  as 
will  be  recollected,  our  report  at  that  time  was  made  almost  simultaneous- 
ly with  the  declaration  of  war  against  Germany  by  the  United  States. 
In  a  very  few  days  the  picture  of  this  country's  activities  was  rapidly 
changing.  The  peaceful  aspect  of  many  industries  took  on  a  new  color,— 
the  adaptation  of  each  man's  work  to  the  best  need  of  a  country  donning 
its  armor. 

Our  Association  proposed  a  plan  whereby  the  members  could  obtain 
a  supply  of  museum  jars  of  ten  different  sizes.  These  jars  were  to  be 
obtained  from  an  American  IManufacturer  (The  Phoenix  Glass  Co.)  at 
prices  equal  to  those  from  the  former  German  sources.  The  sample  jars 
which  had  been  examined  by  many  of  the  members  were  found  satisfac- 
tory, and  in  all  respects  the  Association  felt  jubilant  over  what  had  been 
accomplished.  Inasmuch  as  the  manufacturer  was  bearing  the  entire 
expense  of  making  the  initial  ten  molds,  they  desired  that  a  collective 
order  of  about  $5,000  be  obtained  by  May  ist.  This  we  had  been  unable 
to  do,  the  entire  orders  from  our  members  amounting  to  about  $2,000. 

In  spite  of  the  best  efforts  of  the  Secretary,  who  attended  the  meeting 
of  the  American  Association  of  Museums  as  a  Delegate  in  Alay,  and  ob- 
tained the  support  of  that  body  and  a  few  additional  subscriber's,  it  was 
impossible  to  raise  the  combined  orders  throughout  the  summer  beyond 
-$2,879.70.  On  the  other  hand,  with  the  declaration  of  War  by  the  United 
States,  new  industrial  problems  had  presented  themselves  to  the  manu- 
facturers, so  that  by  the  end  of  the  summer  it  was  impossible  for  the 
Phoenix  Glass  Company  to  consider  our  still  incomplete  order  at  the  prices 
originally  submitted.  The  price  of  labor  in  the  glassworks  has  materially 
increased  and,  more  serious  than  all,  these  companies  are  suffering  a 
serious  shortage  of  fuel.  At  the  present  time  the  government  is  allotting 
the  supply  of  fuel  in  relation  to  the  nature  of  the  manufacturer's  product. 
The  glass  companies,  we  are  informed,  will  have  their  supply  severely 
curtailed.  Hence,  for  the  present,  we  cannot  be  optimistic  in  obtaining 
for  our  Association  an  immediate  source  of  supply  of  museum  glass  ware 
in  America.  On  the  other  hand,  we  are  fully  convinced,  that  when  in- 
dustrial affairs  again  settle  down  to  more  normal  conditions  we  shall  have 
not  only  the  interest,  but  the  active  co-operation  of  the  local  glass  houses 
in  fully  supplying  the  needs  of  the  Association.  In  fact  we  are  still  en- 
tertaining a  hope  that  such  an  American  source  of  supply  may  be  ob- 
tained in  the  near  future,  and  while  the  prices  of  articles  manufactured 
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during  the  war-time,  are  sure  to  be  relatively  high,  we  will  welcome  it  to 
meet  our  serious  demands  in  the  museums  and  the  relation  these  bear  to 
medical  teaching. 

Meantime,  and  shortly  after  the  withdrawal  of  its  offer  by  the 
Phoenix  Glass  Company  a  foreign  source  of  supply  was  made  known  to 
us,  which  it  was  thought  might  be  utilized  to  meet  the  present  emergency 
for  the  convenience  of  those  members  urgently  needing  jars.  An  excel- 
lent sample  jar  was  submitted  by  a  New  York  firm  with  an  announcement 
that  such  jars  could  be  imported  from  an  allied  country  at  prices  approx- 
imating those  quoted  by  the  Phoenix  Glass  Company.  This  firm  desired, 
for  commercial  reasons,  to  withhold  the  name  of  the  country  in  which 
the  manufacture  of  these  jars  was  located.  It  was  pointed  out  to  them, 
however,  that  it  would  be  impossible  to  refer  our  members  to  them  un- 
less proof  were  given  that  the  origin  of  these  jars  was  not  German,  where- 
upon conclusive  evidence  was  produced  to  the  Secretary  that  the  glass 
factory  in  question  was  located  in  Japan,  and  owned  by  Japanese.  As 
Japan  is  a  recognized  Ally  the  address  of  this  firm  was  sent  on  by  the 
Secretary  to  the  subscribers  for  their  convenience,  and  a  renewal  order 
if  desired  was  suggested.  The  offer  made  by  this  firm  for  jars  imported 
from  Japan  at  the  original  prices  of  the  Phoenix  Glass  Company,  was 
closed  on  December  20th  last,  the  price  of  the  manufacture  having  come 
up  30%.  Moreover,  the  same  serious  drawbacks  which  surrounds  all  for- 
eign importations  at  the  present  time,  namely,  delay  in  delivery,  is  an 
unsatisfactory  factor  in  these  arrangements,  and  we  must  still  feel  that 
a  satisfactory  solution  of  the  problem  of  a  source  of  supply  of  square 
glass  museum  jars  remains  in  abeyance  until  the  home  manufacture  can 
be  achieved. 

Signed :     Oskar  Klotz,  Chairman ;  I\I.  E.  Abbott,  Secretary. 

February  ist,  1917. 

Postcript. — Since  this  Bulletin  went  to  press  we  are  informed  from 
Japan  that  it  is  improbable  that  any  orders  can  be  filled.  The  home  manu- 
facture has,  however,  been  taken  up  by  the  Scientific  Materials  Company, 
Pittsburgh,  Pa.,  who  offer  an  excellent  jar,  made  in  America,  in  six  sizes^ 
at  a  fairly  moderate  rate. 

June  4th,  1918. 

REPORT  FROM  THE  MEETING  OF  COUNCIL  OF  THE  AMERI- 
CAN AND  CANADIAN  SECTION  OF  THIS  ASSOCIATION 
HELD  AT  THE  MEDICAL  LABORATORIES,  UNIVER- 
SITY OF  PENNSYLVANIA,  PHILADELPHIA,  ON 
MARCH  30,  1918. 

Owing  to  War  conditions,  the  annual  meeting  of  this  Section  did  not 
take  place,  but  the  usual  Exhibit  for  the  benefit  of  the  members  of  the 
Association  of  American  Pathologists  and  Bacteriologists,  was  held.  Its 
chief  features  of  interest  were,  a  fine  series  of  specimens  from  the  Can- 


-  85  - 

adian  National  War  Aluseum,  mounted  at  the  McGill  Medical  Museum, 
and  shown  by  special  permission  of  the  Canadian  Government;  and  a 
series  of  American  made  Square  Glass  Museum  Jars,  shown  by  the  Sci- 
entific Materials  Company,  Pittsburgh,  Pa.,  who  had  taken  over  the  offer 
made  by  the  Phoenix  Glass  Company,  and  were  prepared  to  supply  these 
jars  but  at  a  higher  rate  than  previously  offered. 

A  meeting  of  Council  was  held  on  March  30th  at  2:00  p.  m.  at  the 
University  of  Pennsylvania.  Dr.  O.  Klotz  was  in  the  Chair,  and  Drs. 
Howard  Karsner,  R.  A.  Lambert,  M.  E.  Abbott,  and  R.  X.  Pearce  (by 
request)  were  also  present. 

The  minutes  of  the  last  meeting  were  read  and  approved,  and  a 
financial  statement  showing  an  expenditure  of  $252.08  and  a  balance  of 
$467.56  to  the  credit  of  the  Association  was  submitted  and  accepted.  A 
report  upon  the  War  Bulletin  of  the  Association,  in  which  form 
Bulletin  VII.  is  about  to  be  issued,  was  submitted  by  the  Secretary,  and  it 
was  decided  to  expend  $580.00  upon  it,  that  being  the  amount  available  for 
this  purpose  in  the  Treasurj^  on  July  ist  next. 

A  letter  from  Dr.  F.  F.  Simpson,  chief  of  the  Council  of  National 
Defense  at  Washington,  acknowledging  the  offer  of  the  senices  of  this 
Association  to  the  American  Government  during  the  present  ^^'ar  made  by 
telegram  at  the  close  of  the  last  meeting,  was  presented  by  the  Secretary. 

The  resignation  of  Dr.  A.  S.  Warthin  from  the  active  editorial  work 
of  the  Bulletin  was  received,  and  a  resolution  was  passed  expressing  the 
deep  appreciation  of  the  officers  of  this  Association  for  the  great  interest 
which  Dr.  Warthin  has  shown  in  the  Bulletin,  and  of  the  time  and  money 
which  he  has  so  generously  spent  upon  it  and  which  has  done  so  much 
for  its  improvement  and  success,  and  the  Secretary  was  instructed  to  send 
a  copy  of  this  resolution  to  Dr.  Warthin. 

It  was  decided  to  re-appoint  the  Secretary,  Dr.  M.  E.  Abbott,  Editor, 
and  to  constitute  Dr.  A.  S.  Warthin  and  Dr.  Howard  Karsner  an  Advisory 
Editorial  Board,  with  power  to  add  to  their  numbers. 

It  was  decided  to  accept  the  recommendation  from  Drs.  Warthin  and 
Abbott  that  the  names  of  Dr.  Carl  V.  Weller  and  Dr.  Louis  Gross  be 
included  with  theirs  as  editors  of  the  War  Bulletin  No.  VII.  on  the  ground 
of  assistance  rendered. 

The  following  new  members  were  elected :  Aliss  Diana  Blair,  Har- 
vard Medical  School,  Boston ;  Dr.  Mark  F.  Boyd,  University  of  Texas, 
Galveston ;  Dr.  Arthur  L.  Groves,  University  of  Southern  California,  Los 
Angeles ;  Dr.  Wm.  deB.  IMacNider,  L'niversity  of  North  Carolina,  Chapel 
Hill,  N.  C,  Alajor  W.  O.  Owen,  Army  Medical  Museum,  Washington, 
D.  C,  Representative. 

The  officers  were  re-elected,  with  the  exception  of  Dr.  D.  S.  Lamb, 
resigned.  Major  W.  O.  Owen,  Curator  of  the  Army  Medical  Museum, 
Washington,  was  elected  3rd  Vice-President  in  his  place,  and  Professor 
R.  ^I.  Pearce  was  elected  an  additional  member  of  Council. 

Signed :     Maude  E.  Abbott,  Secretarj-. 
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INDUSTRIAL  POISONING  IN   MUNITION  WORKERS. 

Alice  Hamilton,  M.D.,  M.A. 
Hull  House,  Chicago. 

This  article  is  a  summary  of  the  Report  piibHshed  as  Bulle- 
tin, No.  219  of  the  United  States  Bureau  of  Labor  Statistics, 
May,  191 7,  with  additions  from  the  literature  up  to  date.  For 
fuller  information  concerning  industrial  conditions  attending  the 
manufacture  of  explosives  in  this  country  the  reader  is  referred 
to  that  report  as  in  this  paper  it  is  intended  to  present  concisely 
-only  the  medical  aspects  of  the  various  forms  of  industrial 
poisoning  connected  with  munition  making. 

As  a  result  of  the  European  war  the  manufacture  of  muni- 
tions has  become  a  very  important  industry  in  the  United  States. 
Its  development  has  been  feverish.  Because  of  the  necessity  to 
fill  contracts  within  certain  specified  time  limits,  haste  has  been 
the  chief  evil.  This,  with  inadequate  equipment,  and  the  new- 
ness and  unfamiliarity  of  this  industry  led  to  many  accidents  in 
the  early  months  of  development,  and  to  many  cases  of  industrial 
poisoning.  The  unskilled  character  of  much  of  the  labor  em- 
ployed, the  general  ignorance  concerning  the  dangers  involved, 
the  lack  of  proper  preventive  methods,  the  dearth  of  medical 
inspectors  and  physicians  familiar  with  these  forms  of  occupa- 
tional poisoning  were  all  factors  contributing  to  the  occurrence 
of  poisoning.  Conditions  are  now  improving,  but  unevenly  and 
incompletely.  Moreover,  some  of  the  dangers  are  inherent  in  the 
industry,  and  will  always  have  to  be  guarded  against,  and  it  is 
inevitable  that  some  cases  of  poisoning  will  occur.  The  poisons 
of  which  the  physiological  effects  will  be  described  are  those  that 
will  be  always  encountered  in  this  industry;  and  it  is  most  im- 
portant that  superintendents,  inspectors  and  physicians  learn  to 
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recognize  their  action  and  the  means  of  prevention  and  protection 
of  the  laborers  carried  out  in  more  experienced  countries.  Aside 
from  their  employment  in  the  manufacture  of  explosives  many  of 
the  poisons  considered  here  have  manifold  uses  in  the  arts  and 
trades,  and  it  is  certain  that  their  manufacture  will  continue  in 
this  country  after  the  war  is  over  and  the  manufacture  of  ex- 
plosives is  again  reduced  to  a  peace  basis. 

The  development  of  munition  making  has  taken  place  chief- 
ly in  the  Eastern  States,  New  Jersey  leading  in  this  respect. 
Forty-one  factories  employing  90,000  workers,  30,000  of  whom 
were  working  in  contact  with  poisons,  were  visited  during  1916, 
in  the  preparation  of  this  report.  It  is  impossible  to  say  how 
much  industrial  poisoning  has  already  occurred  among  munition 
workers  since  the  war  began.  The  shifting  labor,  the  general 
carelessness  or  indifference  in  some  of  the  plants,  the  ignorance 
of  the  physicians  in  charge  or  their  reluctance  to  give  out  infor- 
mation, etc.,  have  made  it  impossible  to  give  any  estimate  of  the 
number  of  cases  of  poisoning  or  of  the  number  of  deaths  result- 
ing therefrom.  In  28  plants  in  one  year  2,507  cases  with  53 
deaths  were  recorded.  The  best  managed  plants  having  a  good 
medical  service  and  well-kept  records,  of  course,  show  the  larg- 
est number  of  cases,  while  the  badly  managed  factories  show  few 
cases  or  none.  From  13  plants  no  information  could  be  obtained. 
Many  cases  were  never  recognized  because  of  the  fact  that  the 
physicians  had  no  knowledge  or  experience  of  such  conditions  as 
cyanosis  and  syncope  from  nitrobenzol  fumes,  of  oedema  of  the 
lungs  from  nitrous  fumes,  toxic  hepatitis  from  TNT  poisoning, 
etc.  The  chief  object  of  this  article  is  to  summarize  concisely 
the  main  medical  features  of  these  forms  of  industrial  poison- 
ing for  the  benefit  of  physicians  engaged  in  or  living  near  such 
industrial  plants. 

EXPLOSIVES,   INVOLVING   IN   THEIR   MANUFACTURE  DANGEROUS 

POISONS, 

Ammonium  nitrate. 

Fulminate  of  mercury. 

Nitrocellulose,  nitrocotton,  pyroxylin  and  military  guncotton. 

Nitroglycerin  and  dynamite. 

Nitronaphthalenes. 

Picric  acid  and  ammonium  picrate. 

Tetranitraniline,  TNA. 

Tetranitromethylanilin  or  tetryl. 

Trinitrotoluol,  TNT,  or  triton. 
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POISONS  USED  IN  the;  manufacture  oe  explosives. 

Acetone. 

Alcohol. 

Ammonia. 

Aniyl  acetate. 

Anilin  oil. 

Benzol,  toluol  or  methyl  benzol. 

Caustic  soda,  sodium  hydroxide. 

Chile  saltpeter,  sodium  nitrate. 

Chlorbenzol  and  dinitrochlorbenzol,  dimethylanilin, 

Diphenylamine. 

Dinitrophenol. 

Ether. 

Mercury. 

Nitric  acid. 

Nitrobenzol. 

Nitrogen  oxide. 

Phenol,  carbolic  acid. 

Sulphuric  acid. 

Sulphuric  ether. 

poisonous  by-products  in  munitions  manufacture. 

Chlorine  gas.    In  making  nitric  acid. 
Ethyl  nitrite.     In  making  mercury  fulminate. 
Oxides  of  nitrogen,  nitrous  fume.    In  nitration. 
Sulphur  dioxide.     In  making  carbolic  acid. 

ACETONE. 

Use : — Solvent  for  gun-cotton ;  in  making  smokeless  powder. 

Toxic  Action: — Classed  by  Sommerfeld  as  an  industrial 
poison;  according  to  Robert  no  cases  have  ever  been  reported. 
No  American  cases. 

ALCOHOE. 

Use: — In  making  smokeless  powder  to  dehydrate  and  with 
ether  to  dissolve  the  cotton. 

Toxic  Action: — Fumes  may  be  strong  enough  to  cause 
drunkenness.  More  severe  symptoms  are  produced  by  the  com- 
bination of  alcohol  and  ether,  "ether  gas."  Alcohol  aggravates 
the  poisoning  due  to  TNT,  nitrobenzol,  chlorbenzol,  and  other 
volatile  poisons  having  an  especial  affinity  for  the  cells  of  the 
central  nervous  system.  Ether  men  are  also  more  susceptible  to 
the  action  of  alcohol. 
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AMMONIA. 

Use: — In  the  manufacture  of  ammonium  nitrate. 

Toxic  Action  : — Irritating  and  corrosive  gas,  producing  in- 
flammation of  respiratory  tract  and  pulmonary  edema.  Should 
not  be  used  as  an  antidote  for  nitrous  fumes,  as  condition  is  only 
aggravated. 

AMIMONIUM   NITRATE. 

Use : — In  making  dynamite  and  other  mixed  explosives. 

Toxic  Action: — Poisonous  in  large  doses.  Similar,  but  less 
depressant,  in  action  to  potassium  nitrate..  Believed  by  some  to 
facilitate  absorption  through  the  skin  and,  thereby,  to  facilitate 
TNT  poisoning. 

AMYL  ACETATE. 

Use : — Solvent  for  gun-cotton  in  making  smokeless  powder. 

Toxic  Action: — Slight  symptoms  after  exposure  to  atmos- 
phere containing  it,  as  inclination  to  cough,  irritation  of  eyes  and 
nose,  dry,  burning  feeling  in  throat,  slight  feeling  of  weariness ; 
in  more  severe  cases  there  may  be  nervous  symptoms,  headache, 
sense  of  fulness  in  head,  dizziness,  nausea,  numbness,  palpita- 
tion, and  disturbances  of  digestion. 

ANIEIN, 

Use: — Used  in  the  manufacture  of  diphenylamine  for  the 
explosive,  tetryl,  and  for  the  rarer  explosive,  TNA. 

Toxic  Action : — ^Poisonous  in  small  quantities,  either  inhaled 
or  spilled  on  the  skin.  ]\Iild  cases  are  common  in  munitions- 
making;  no  fatal  cases  reported.  Symptoms  are  cyanosis, 
methaemoglobinaemia,  throbbing  headache  followed  by  dizzi- 
ness, nervous  symptoms,  irritability,  grouchiness,  weakness,  etc. 
Chronic  cases  develop  severe  anaemia,  digestive,  nutritional  and 
nervous  symptoms.  Tumors  of  the  bladder  have  a  high  rate  of 
incidence  in  anilin  workers.  According  to  Brot  the  presence  of 
a  strongly  levorotatory  substance  in  the  urine  is  one  of  the 
earliest  signs  of  anilin  poisoning. 

BENZOE  AND  TOEUOE   ( METHYL  BENZOE). 

Use: — Benzol  is  used  in  the  manufacture  of  phenol,  and 
nitrobenzol ;  while  toluol  is  used  in  large  quantities  in  making  the 
nitrotoluols,  of  which  TNT  is  the  most  important. 
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Toxic  Action: — Action  of  benzol  and  toluol  aire  similar,  al- 
though authorities  disagree  as  to  which  is  the  more  toxic.  The 
symptoms  following  inhalation  or  absorption  through  the  skin 
according  to  the  degree  of  exposure  and  individual  susceptibility. 
In  mild  cases  there  is  a  condition  like  early  alcoholic  intoxication 
with  excitement  and  irritability,  headache  and  dizziness,  with 
later  general  malaise,  loss  of  appetite  and  nausea.  In  the  more 
severe  cases  there  is  dizziness,  transient  excitement  quickly  fol- 
lowed by  stupor,  twitchings,  convulsions,  loss  of  consciousness, 
cyanosis  with  respirations  rapid  at  first,  then  slow,  pulse  rapid 
and  temperature  low.  In  slower  cases  there  may  be  anaemia, 
haemorrhages  from  nose,  lungs,  gums  and  uterus,  with  a  general 
purpura. 

Autopsy  findings: — ^Cyanosis,  congestion  of  liver,  spleen  and 
kidneys,  petechial  haemorrhages  into  serous  and  mucous  mem- 
branes and  subcutaneous  tissues,  fat  embolism,  reddened  and 
inflamed  bronchi,  small  areas  of  interstitial  emphysema  in  lungs, 
odor  of  benzol  in  lungs,  diminution  of  white  cells  in  blood,  dilata- 
tion of  right  heart,  loss  of  red  marrow. 

CHLORBENZOL,    NITROCHLORBENZOL    AND    DINITROCHLORBENZOL. 

Use: — By-products  in  munition  making.  Used  chiefly  in 
making  anilin  dyes.  Absorption  through  skin,  respiratory  tract, 
and  stomach. 

Toxic  Action  : — Cause  dermatitis,  cyanosis,  methaemoglob- 
inaemia,  fulness  in  head,  throbbing  frontal  headache,  nausea, 
dizziness,  collapse,  narcosis,  death  from  respiratory  paralysis. 
Blood  is  thick  and  chocolate  colored.  Urine  dark,  contains 
haematoporphyrin  and  hydrobilirubin.  Dinitrochlorbenzol 
causes  a  more  severe  form  of  eczema  than  does  picric  acid.  No 
constitutional  symptoms  reported  in  America  as  attributable  to 
these  substances. 

CHLORINE  GAS. 

Use: — Chlorine  gas  is  encountered  in  munition  making  on 
the  charging  floor  of  the  nitric-acid  building,  developing  from  the 
sodium  chlorid  present  in  Chile  Saltpeter. 

Toxic  Action : — Choking,  asphyxiating  fumes  causing  dys- 
pnoea, soreness  in  chest,  painful  cough,  asthmatic  attacks,  bron- 
chitis, increasing  air  hunger,  oedema  of  lungs,  pneumonia.  Death 
may  occur  from  pulmonary  oedema.  In  the  severe  cases  haem- 
optysis and  thromboses  also  occur.  Death  may  occur  later  from 
obliterating  bronchiolitis. 
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DIMETHYLANILIN. 

Use: — Action  of  anilin  on  methyl  alcohol  and  subsequent 
conversion  to  tetranitromethylanilin  or  tetryl  (TNA). 

Toxic  Action: — A  volatile  poison,  but  the  processes  are  car- 
ried on  in  closed  receptacles  and  no  cases  of  poisoning  have  been 
found  as  yet. 

DINlTROPHENOr,. 

Use: — In  picric  acid  works.  Nitration  of  phenol. 
■  Toxic  Action: — Warthin's  case  reported  in  this  "Bulletin" 
is  the  first  American  case,  although  it  is  probable  that  some  of  the 
cases  reported  as  picric  acid  poisoning  were  in  reality  due  to 
dinitrophenol.  Symptoms  may  be  similar  to  those  of  dinitro- 
benzol  poisoning,  formation  of  methaemoglobin,  etc.  In  the  case 
reported  there  was  a  fatal  toxic  jaundice,  with  marked  degener- 
ative changes  in  the  liver,  with  multiple  agglutination  thrombi  in 
the  vessels. 

DIPHENYLAMIN. 

Use: — In  making  smokeless  powder,  dissolved  in  the  ether- 
alcohol  solution. 

Toxic  Action : — Similar  to  that  of  anilin.  Combined  with 
that  of  ether  and  alcohol  as  a  mixed  poison. 

ETHER. 

Use: — In  making  smokeless  powder. 

Toxic  Action : — All  stages  of  narcosis,  "ether  jag,"  from 
mild  transitory  symptoms  to  prolonged  anaesthesia  and  death. 
Chronic  poisoning  affects  the  digestion  and  general  nutrition 
chiefly.  Degenerative  changes  may  occur  in  heart,  liver  and  kid- 
neys, with  chronic  passive  congestion  and  minute  haemorrhages. 
Ether  reduces  the  resistance  of  the  body  to  bacterial  invasion 
and  to  the  action  of  toxins. 

ETHYL  NITRITE. 

Use: — Given  ofif  in  large  quantities  during  the  making  of 
mercury  fulminate  by  the  action  of  ethyl  alcohol  on  mercuric 
nitrate. 

Toxic  Action: — No  serious  poisoning  reported.  Headache, 
lassitude  and  feeling  of  weakness  caused  by  it  pass  ofif  quickly 
in  fresh  air. 
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MERCURY, 


Use: — In  the  manufacture  of  fulminate.  Danger  of  mer- 
curial poisoning  in  workers  who  recover  the  mercury  from  the 
fulminate  sludge. 

Toxic  Action: — Salivation,  mercurial  tremors  in  muscles  of 
fingers,  tongue  and  lips,  nervous  irritability,  gastrointestinal  dis- 
turbances, anaemia,  nephritis  and  paralysis. 

MERCURY  FULMINATE. 

Use : — Explosive ;  loading  of  caps,  etc. 

Toxic  Action: — In  itself  not  a  dangerous  poison.  Causes 
a  dermatitis  of  greater  or  less  severity;  and  symptoms  of  a  mild 
mercurialism.  Marked  individual  susceptibility  to  the  derma- 
titis. Eruption  usually  on  hands  and  fingers,  face  and  neck,  but 
may  involve  the  whole  body. 

MIXED  NITRIC  AND  SULPHURIC  ACIDS. 

Use : — In  manufacture  of  explosives.    Used  in  nitration. 
Toxic   Action : — Fumes   may   cause   pulmonary   congestion, 
oedema,  pneumonia  and  death. 

NITRIC  ACID. 

Use: — The  majority  of  explosives  factories  make  their  own 
nitric  acid,  and  all  recover  it  from  waste.  Nitric  acid  is  made  by 
the  action  of  sulphuric  acid  on  sodium  nitrate.  During  the 
process  oxide  fumes  may  escape,  or  through  the  bursting  of  a 
pipe  the  acid  may  pour  out  with  dense  clouds  of  nitrous  fumes. 

Toxic  Action  : — See  Nitrogen  Oxide. 

NITRO-  AND  AMIDO-DERIVATIVES  OF  THE  BENZENE  SERIES. 

Use : — These  play  a  more  or  less  important  part  in  the  manu- 
facture of  explosives,  particularly  the  following: — Nitrophenols, 
nitrobenzols,  nitrotoluols,  nitronaphthalenes,  nitrochlorbenzols, 
amidobenzolanilin,  diamidobenzol  or  diphenylamin,  tetranitran- 
ilin  and  tetranitromethylanilin. 

Toxic  Action: — All  of  these  poisons  act  on  the  blood  and 
central  nervous  system.  Some  authorities  claim  that  the  nitro- 
compounds haemolyze  the  red  cells,  while  the  amido-derivatives 
produce  methaemoglobin.  Other  writers  find  methaemoglobin 
produced  by  both.  The  toxicity  increases  with  the  degree  of 
nitration,  except  when  the  lower  nitrated  products  are  more 
volatile  than  the  higher,  as  is  the  case  with  mononitrochlorbenzol 
which   is  more  dangerous  than   trinitrochlorbenzol.     The   more 
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volatile  substances  are  more  rapidly  and  acutely  poisonous  than 
the  nonvolatile  and  sparingly  soluble  bodies,  such  as  trinitroph- 
enol  (picric  acod).  The  nitro  and  amido  derivatives  of  the 
benzene  series  cause  collapse  and  narcosis  more  rapidly  than  do 
the  alcohols,  for  they  act  more  decidedly  on  the  vasomotor, 
respiratory  and  heat  regulating  centers.  These  effects  are  inde- 
pendent of  the  production  of  haemoglobin. 

Symptoms  of  acute  poisoning  are : — Cyanosis,  fulness  in  the 
head,  frontal  headache,  loss  of  appetite,  nausea,  dyspnoea,  small 
and  rapid  pulse,  slowing  of  respirations,  jaundice,  unconscious- 
ness, convulsions,  death. 

Chronic  poisoning : — Anaemia,  shortness  of  breath,  head- 
ache, digestive  disorders,  disturbances  of  vision,  hepatitis,  toxic 
jaundice,  atrophy  or  cirrhosis  of  liver,  ascites,  etc.  Most  of  these 
substances  cause  more  or  less  action  on  the  skin,  eczema,  der- 
matitis. Picric  acid,  the  nitrotoluols,  tetranitranilin  and  tetryl 
stain  the  skin  yellow,  sometimes  leading,  to  an  incorrect  diag- 
nosis of  jaundice  or  at  other  times  masking  a  true  jaundice. 

NITROBENZOL   (OIIv  OF  MIRBANE). 

Use: — Explosive.  In  this  country  is  manufactured  as  a  step 
in  the  production  of  anilin. 

Toxic  Action: — A  dangerous  volatile  poison,  easily  absorbed 
through  the  skin,  causing  marked  changes  in  the  blood,  and 
central  nervous  system.  Its  action  is  similar  to  that  of  anilin, 
but  more  rapid  and  intense,  and  is  the  cause  of  more  deaths. 
(See  preceding.) 

nitroge;n  oxidi;. 

Use : — Given  oft'  as  fumes  during  the  process  of  nitration  in 
making  nitrocellulose  or  gun-cotton,  picric  acid,  nitrotoluols, 
nitrobenzols,  nitronaphthalenes,  nitroglycerin  and  the  nitric  acid 
needed  for  these  processes. 

Toxic  Action: — "Fume  Sickness,"  irritating,  corrosive  gas 
causing  congestion,  necrosis  of  epithelium  of  respiratory  tract, 
laryngitis,  bronchitis,  thrombosis  in  the  capillaries  of  the  lungs, 
pulmonary  oedema,  pneumonia,  areas  of  emphysema,  vasomotor 
dilation,  haemolysis,  bronchiolitis  obliterans,  etc.  Symptoms  in 
varying  degree  are  those  of  choking,  dyspnoea,  increasing  air- 
hunger,  strangling,  spasmodic  cough,  asthmatic  attacks,  burning 
and  smarting  in  the  chest,  frothy,  bloody  sputum,  epigastric  dis- 
tress, eructations  of  gas,  vomiting,  involuntary  defecation,  loss 
of  consciousness,  convulsions,  death. 
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NITROGLYCERIN. 

Use : — Explosive. 

Toxic  Action : — Nitroglycerin  headache,  an  intense  throb- 
bing pain  beginning  in  the  forehead  and  spreading  all  over  the 
head.  Increased  by  stooping  or  lying  down.  Restlessness,  in- 
somnia, sometimes  nausea  and  vomiting,  and  more  rarely 
diarrhoea.  Frequent  urination,  urine  increased  and  of  low 
specific  gravity.  A  tolerance  is  rapidly  produced,  lasting  as  long 
as  the  man  continues  at  the  work.  The  headache  may  last  1-4 
days.  No  dilatation  of  the  blood  vessels  is  seen  in  the  old  work- 
ers. Heart  failure  has  been  noted  when  the  man  suddenly  quit 
the  work  and  the  loss  of  dilator  effect  of  the  drug  made  itself 
felt.  Some  writers  believe  the  effects  to  be  transitory  and  to 
leave  no  impairment  of  health.  Ulcers  and  eruptions  of  the  skin 
have  been  observed  in  men  who  mix  and  sift  dynamite. 

NITRONAPHTHALENES. 

Use : — Nitration  of  naphthalene. 

Toxic  Action: — Less  dangerous  than  the  nitro  derivatives 
of  benzol  and  toluol.  In  mild  cases  of  poisoning  there  is  head- 
ache, malaise,  nausea  and  vomiting;  in  the  severer  forms  pains 
in  the  bladder,  urethra  and  kidneys,  degenerative  changes  in  the 
retina,  subretinal  hemorrhages  and  cataract  formation.  Death 
may  occur  from  nephritis. 

PHENOL. 

Use: — Chiefly  in  the  production  of  picric  acid. 

Toxic  Action: — Industrial  poisoning  takes  place  through  the 
skin  or  lungs.  Locally  it  has  a  corrosive  action  and  may  cause 
gangrene.  When  absorbed  it  causes  quickening  of  pulse  and 
respiration,  then  slowing,  depression  and  weakness,  dizziness, 
roaring  in  the  ears,  confusion,  collapse  with  cold  sweat,  irregular 
pulse,  respiratory  failure  and  death.  Chronic  phenol  poisoning  is 
characterized  by  digestive  disturbance,  loss  of  appetite,  complete 
anorexia,  headache,  anaemia,  skin  lesions,  increasing  marasmus 
and  weakness,  and  chronic  nephritis,  from  which  death  finally 
results.  Pigmentation  of  the  cartilages  (ochronosis)  may  also 
result  from  slow  chronic  phenol  poisoning. 

PICRIC  ACID. 

Use : — Explosive.  The  nitration  of  phenol  ta  make  trinitro- 
phenol  or  picric  acid  is  an  extremely  dangerous  process  in  the 
making    of    explosives    because    of    the    production    of    nitrous 
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fumes.     This  is  the  most  serious  danger,  but  both  phenol  and 
picric  acid  are  also  poisons. 

Toxic  Action: — Commonest  symptom  is  picric  acid  "itch," 
a  dermatitis  of  varying  severity,  caused  by  picric  acid  tJust.  It 
is  accompanied  by  burning  and  itching,  usually  on  the  exposed 
portions  of  the  body,  but  may  become  general.  There  is  also  a 
systemic  picric  acid  poisoning  with  symptoms  similar  to  those 
produced  by  the  other  nitroaromatic  compounds,  but  as  picric 
acid  is  a  solid  and  not  volatile,  the  symptoms  develop  much  more 
slowly  and  with  less  violence.  Muscular  weakness,  irregular 
weak  pulse,  pallor  with  cyanosis,  yellowishness  of  the  skin,  pal- 
pitation of  the  heart,  headache,  vertigo,  mental  confusion, 
nausea,  dyspnoea,  and  in  severe  cases  convulsions,  methaem- 
oglobinaemia  and  death.  In  Europe  picric  acid  malingering  has 
been  observed  in  soldiers  wishing  to  obtain  sick  leave.  A  small 
dose  taken  internally  causes  a  condition  of  abdominal  pains, 
vomiting,  diarrhoea,  yellowing  of  the  skin  and  sclera,  resembling 
acute  jaundice,  but  differing  from  it  in  that  there  are  no  clay- 
colored  stools.  True  jaundice  may,  however,  be  produced  by 
picric  acid,  as  it  is  by  dinitrophenol.  It  is  also  possible  that  some 
of  the  fatal  cases  of  supposed  picric  acid  poisoning  were  in  reality 
poisoning  by  dinitrophenol.  Chronic  picric  acid  poisoning  is 
characterized  by  gastroenteritis,  abdominal  cramps,  vomiting, 
diarrhoea,  bitter  taste,  catarrh  of  nose,  throat  and  bronchi,  loss  of 
weight  and  strength. 

SULPHUR  DIOXIDE. 

Use: — Fumes  of  sulphur  dioxide  are  given  off  at  a  certain 
stage  in  the  manufacture  of  sulphuric  acid  and  in  the  production 
of  phenol. 

Toxic  Action : — Similar  to  that  of  nitrogen  oxide  fumes.  Is 
irritant  even  when  present  in  very  small  amount  in  the  air. 
Causes  inflammation  of  the  bronchi,  bloody  sputum,  dyspnoea, 
congestion,  oedema  and  inflammation  of  the  lungs.  May  be 
rapidly  fatal. 

The  fumes  of  sulphur  trioxide  are  also  irritating  but  less 
dangerous  than  the  dioxide. 

TETRANITRANILIN    (TNA). 

Use: — Is  but  little  used  in  this  country. 

Toxic  Action  : — Only  local  eft'ects  observed  here.  Action  of 
^dye  on  hair  and  skin. 
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TETRANITROMETHYLANILIN    (TETRYL). 

Use : — Explosive.     Detonator. 

Toxic  Action:— Chxei  effect  an  obstinate  dermatitis.  Mild 
cases  show  roughening  and  itching  of  the  skin  of  the  hands. 
Severe  cases  may  have  oedema  of  the  face,  eyelids  swollen  shut. 
Mild  conjunctivitis,  and  nasal  irritation,  watery  discharge,  sneez- 
ing and  nose  bleed.  Slight  constitutional  symptoms  as  headache, 
drowsiness  and  loss  of  appetite.  Cessation  of  menstruation  from 
1-3  months  has  also  been  noted.  It  has  also  been  stated  that 
tetryl  dermatitis  appears  on  the  chin,  nostrils  and  eyelids  while 
TNT  lesions  are  most  pronounced  on  hands  and  arms. 

TRINITROTOLUOL    (TOLUOL,  TRITON,  TROTYL,  TNT). 

Use : — Explosive. 

Toxic  Action : — Next  to  nitrogen  oxide  this  substance  has 
been  responsible  for  more  cases  of  industrial  poisoning  in  muni- 
tion workers  than  any  other  one.  The  inhalation  of  TNT  dust 
causes  burning  in  the  throat  and  nose,  with  abundant  secretion,. 
like  a  severe  cold,  with  a  sense  of  tightness  in  the  chest  and  an 
obstinate  cough.  A  distaste  for  food,  bitter  taste  in  the  mouth, 
and  nausea  may  be  the  first  symptoms.  Vomiting,  headache,, 
lividity,  cyanosis,  jaundice,  dizziness,  coma,  convulsions,  fever, 
delirium  and  death  characterize  the  severe  cases.  The  pathologi- 
cal findings  are  those  of  acute  yellow  atrophy  of  the  liver,  a  toxic 
hepatitis  with  icterus,  toxic  degenerative  nephritis,  haemolysis, 
anaemia,  cloudy  swelling  of  the  myocardium,  petechial  haem- 
orrhages, etc.  The  liver  cells  show  extreme  fatty  degeneration,, 
necrosis  and  autolysis,  involving  particularly  the  central  and  in- 
termediate zones  of  the  lobules.  When  poisoning  occurs  im- 
mediately from  large  doses  of  TNT  the  symptoms  are  more  like 
those  produced  by  the  nitro  derivatives  of  the  benzene  series. 
These  cases  are  less  typical  than  the  toxic  jaundice  cases.  Death 
may  be  due  to  oedema  of  the  lungs,  hemolysis,  asphyxia,  etc. 
TNT  has  also  ah  irritating  effect  upon  the  skin  caused  more  by 
dust  than  by  fumes.  The  lesions  show  great  variation  in  type 
and  severity.  There  are  marked  individual  susceptibilities.  There 
are  conflicting  views  as  to  the  development  of  an  immunity. 
British  writers  distinguish  two  groups  of  TNT  poisoning,  the 
irritative  and  the  toxic.  Under  the  first  group  they  class  respira- 
tory, gastric  and  skin  cases :  under  the  toxic ;  digestive,  circula- 
tory, cerebral  and  special  cases.    The  toxic  cases  are  usually  slow 


—  97  — 

but  may  be  fulminating.  There  seems  to  be  no  relation  between 
the  severity  of  the  symptoms  and  the  outcome  of  the  case.  (See 
also  Dr.  Haythorn's  article  on  TNT  poisoning.) 

For  the  industrial  conditions  in  American  munition  factories, 
methods  of  prevention  and  treatment,  industrial  laws,  etc.,  the 
reader  is  referred  to  Bulletin  219  of  the  U.  S.  Department  of 
Labor  Statistics. 


INDUSTRIAL  POISONING  IN  AIRCRAFT  WORKERS. 

AucE  Hamilton,  M.D. 
Chicago. 

The  occurrence  of  industrial  poisoning  ("dope  poisoning") 
in  workers  engaged  in  aeroplane  manufacture  is  due  to  the  use 
of  various  volatile  poisonous  solutions  ("dope")  of  cellulose  ace- 
tate or  cellulose  nitrate  in  the  varnishing  or  waterproofing  of  the 
cloth  covering  the  planes.  The  vapour  of  the  "dope"  is  heavier 
than  air,  and  collects  near  the  floor.  Exposure  to  "dope"  fumes 
is  the  immediate  cause  of  the  poisoning.  Conditions  favoring 
the  occurrence  of  "dope  poisoning"  are  poor  ventilation,  careless- 
ness, hot  weather,  accidental  spilling  of  the  "dope",  and  similar 
factors  favoring  the  absorption  of  the  volatile  "dope"  through 
the  respiratory  or  intestinal  tract.  The  volatile  solvents  of  cellu- 
lose acetate  and  cellulose  nitrate  are  tetrachlorethane,  acetone 
and  other  ketones,  various  alcohols,  benzene,  and  amyl  acetate. 
For  the  training  planes  nitrate  "dope"  is  used;  but  as  it  is  in- 
flammable the  war  planes  are  treated  with  the  non-inflammable 
cellulose  acetate.  At  the  beginning  of  the  war  tetrachlorethane 
"dope"  was  used  in  Germany  and  England,  but  the  occurrence 
of  fatal  cases  of  poisoning  from  its  employment  led  to  recom- 
mendations against  its  use,  both  in  Germany  and  England.  We 
do  not  know  what  methods  of  prevention  have  been  carried  out 
in  Germany,  but  in  England  toxic  jaundice  from  aeroplane 
"dope"  was  made  a  reportable  disease  in  February,  19 16,  and 
brought  under  the  workmen's  compensation  act.  By  August, 
1916,  "dopes"  free  from  tetrachlorethane  were  employed,  and  it 
is  no  longer  used  in  British  aeroplane  manufacture.  In  the  man- 
ufacture of  war  planes  in  this  country  our  Signal  Corps  has  ad- 
vocated a  "dope"  of  cellulose  acetate  dissolved  in  acetone,  alcohol 
and  benzene,  or  the  acetone  may  be  replaced  by  a  mixture  of 
methyl  alcohol,  methyl  acetate  and  acetone.    The  dangerous  tetra- 
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chlorethane  "dope"  which  has  been  used  in  some  of  our  airplane 
factories  has  given  rise  to  some  cases  of  mild  intoxication.  No 
fatal  jaundice  has  been  reported.  It  will  gradually  be  replaced 
by  other  forms  of  "dope"  in  which  solvents  will  be  benzene, 
methyl  alcohol,  acetone  and  other  ketones,  amyl  acetate  and  per- 
haps amyl  alcohol.  These  are  all" volatile  substances  capable  of 
producing  industrial  poisoning  through  absorption  through  re- 
spiratory or  gastrointestinal  tracts.  They  differ  greatly  in  tox- 
icity however.  Our  "dopers"  will  be  exposed  to  the  fumes  of 
these  rather  than  to  the  more  dangerous  tetrachlorethane  so  that 
the  toxic  jaundice  of  aeroplane  workers  observed  in  Germany 
and  England  will  probably  not  occur  here  except  as  a  rare  thing. 
Nevertheless  both  benzene  and  methyl  alcohol  are  important 
dangerous  industrial  poisons  ;  the  other  solvents  that  may  be  used 
are  less  well  known  and  probably  much  less  dangerous.  Federal 
and  state  authorities  should  follow  the  example  of  the  English 
in  the  regulation  of  "doping"  rooms  as  to  ventilation,  etc.,  reg- 
ular medical  examination  of   "dopers",  reporting  of  cases,  etc. 

!  Tetraciii^orEThane. 

According  to  Eehmann  air  containing  no  more  than  i  or  2 
mg.  of  tetrachlorethane  to  a  liter  can  be  breathed  for  a  relatively 
long  period — six  to  seven  hours  a  day  for  eighteen  days  spaced 
over  four  weeks — with  no  more  serious  results  than  loss  of 
weight  and  drowsiness.  When  the  fumes  are  stronger  narcosis 
results,  and  after  repeated  exposures  there  are  serious  disturb- 
ances of  metabolism.  In  fatal  cases  he  found  hemolysis,  baso- 
philia, fatty  liver  and  heart,  and  congestion  of  the  kidneys.  He 
regarded  tetrachlorethane  as  the  most  poisonous  of  the  chlorin 
derivatives  of  the  hydrocarbons,  four  times  as  poisonous  as  chlo- 
roform and  nine  times  as  much  so  as  carbon  tetrachlorid  (tetra- 
chlormethane). 

Jungfer  in  1914  reported  four  cases  of  severe  poisoning  in 
four  out  of  eight  aeroplane  "dopers",  one  case  being  fatal.  Later 
in  another  factory  in  the  same  place  (Johannisthal)  ten  men 
were  poisoned  and  one  died.  Grimm,  shortly  after  was  able  to 
•  give  the  details  of  fifteen  cases  of  ]wisoning  in  aircraft  "dopers". 
HefTter  and  Joachimoglu  examined  the  "dope"  fluids,  and  found 
the  toxic  constituent  to  be  tetrachlorethane.  Experimenting  on 
dogs  they  found  that  the  commercial  mixtures  and  pure  tetra- 
chlorethane when  rubbed  into  the  skin  or  inhaled  caused  loss  of 
weight,   narcosis,   vomiting,   presence   of   blood   and  bile   in   the 
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urine,  and  death  with  fatty  degeneration  of  the  Uver,  and  haem- 
orrhages into  the  mucous  and  serous  membranes  and  heart  mus- 
cle. In  the  inhalation  experiments  a  gradually  increasing  toler- 
ance, as  far  as  the  production  of  narcosis  is  concerned,  was  ob- 
served, but  the  end  results  were  the  same.  The  last  available 
German  report  on  "dope"  poisoning  is  that  of  Koelsch  in  1915. 
He  made  a  study-  of  industrial  tetrachlorethane  poisoning,  and 
divided  the  cases  into  two  classes:  (i)  those  with  pronounced 
gastrointestinal  symptoms,  nausea,  vomiting,  cramps,  enlarged 
liver  and  jaundice;  {2)  those  with  little  or  no  abdominal  disturb- 
ance, but  with  nervous  symptoms,  headache,  paraesthesias,  tre- 
mors, disturbed  reflexes  and  slight  paralyses.  Two  cases  in  the 
flrst  class  had  been  diagnosed  as  lead  colic. 

The  first  case  of  tetrachlorethane  poisoning  in  England  oc- 
curred in  October,  1914,  in  a  "doper"  in  an  aeroplane  factory  in 
Hendon.  He  had  developed  jaundice  after  working  eleven  weeks 
and  died  after  three  weeks  illness.  His  liver  was  small  and  green 
in  color.  Investigation  of  the  other  "dopers"  by  Legge,  chief 
medical  inspector  of  the  factories  revealed  ten  cases  showing 
signs  of  hepatitis.  All  had  gastric  symptoms  and  jaundice,  and 
had  worked  from  three  to  sixteen  weeks  before  becoming  ill. 
The  mild  cases  showed  only  headache,  drowsiness,  disagreeable 
taste  in  mouth,  loss  of  appetite  and  constipation.  In  the  severe 
cases  jaundice,  pain  in  epigastrium,  vomiting  of  blood,  convul- 
sions, suppression  of  urine  and  coma  may  be  followed  by  death. 
Badly  nourished  workers  succumb  more  readily  than  others.  By 
February,  1916,  forty-three  cases  with  seven  deaths,  had  been 
reported.  A\'ilcox  found  tetrachlorethane  to  be  the  cause  of  these 
cases  of  "dope"  poisoning,  although  the  "dopes"  used  also  con- 
tained benzene,  methyl  alcohol  and  acetone  in  addition  to  the 
tetrachlorethane.  The  "dopes"  known  as  cniaiUitc,  titaiuiie,  and 
cellon  contained  11-12  per  cent  of  tetrachlorethane,  other  "dopes" 
had  even  higher  percentages. 

Owing  to  the  conditions  attending  the  development  of  air- 
plane manufacture  in  the  United  States  no  deaths  from  tetra- 
chlorethane "dope"  have  yet  been  reported,  although  cases  of 
milder  poisoning  (drowsiness,  dizziness,  fainting,  nausea,  head- 
ache, resembling  alcoholic  intoxication),  and  one  case  of  slight 
jaundice  have  occurred.  Should  tetrachlorethane  "dope"'  con- 
tinue in  use  the  development  of  the  industry  may  yield  more 
severe  cases  of  this  form  of  industrial  poisoning,  if  suitable  pre- 
cautions are  not  taken. 
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The  distinctive  features  of  fatal  tetrachlorethane  poisoning 
are  a  degenerative  hepatitis  and  haematogenous  jaundice  of  a 
slow  and  insidious  onset,  marked  fatty  degeneration  of  liver  and 
heart  muscle,  and  cloudy  swelling  and  fatty  degeneration  of  the 
kidney  epithelium.  It  somewhat  resembles  delayed  chloroform 
poisoning,  but  the  jaundice  is  usually  deeper.  Tetrachlorethane 
is  seven  times  as  hemolytic  for  mammalian  blood  as  is  chloro- 
form. The  duration  of  the  disease  is  longer  than  in  acute  yellow 
atrophy.  From  Weil's  disease  (infectious  jaundice)  it  is  dis- 
tinguished by  the  absence  of  marked  fever.  The  degree  of 
anemia  is  less  than  that  found  in  arsenical  jaundice.  Oliver  says 
there  is  no  anemia  and  no  hemolysis.  He  regards  the  jaundice 
as  obstructive  in  type  from  the  catarrhal  condition  of  the  bile 
passages. 

Benzene. 

This  is  the  most  toxic  of  the  solvents  employed  in  the 
"dopes"  advocated  to  take  the  place  of  the  tetrachlorethane 
"dopes".  It  forms  about  12-15  per  cent  of  the  "dopes"  in  use. 
Severe  acute  poisoning  will  probably  not  occur,  but  the  lighter 
forms,  dizziness,  headache,  transient  excitement  like  drunken- 
ness, followed  by  depression  and  nausea — the  so-called  "naphtha 
jag" — may  be  expected.  Chronic  benzene  poisoning  may  also  be 
expected  when  conditions  of  labor  are  bad,  and  the  workers  un- 
protected. The  symptoms  of  chronic  poisoning  are  pains  in 
muscles  and  joints,  tenderness  on  pressure,  weakness  and  cold- 
ness of  the  right  hand,  psychic  depression,  loss  of  memory,  diffi- 
cult speech,  increased  excitability  of  the  skin  to  mechanical  irri- 
tants and  heightened  tendon  reflexes. 

Amyl  Acetate. 

Because  of  the  disagreeable  character  of  the  "banana  oil'^ 
many  workmen  and  foremen  become  prejudiced  against  the  use 
of  amyl  acetate  and  believe  it  to  be  more  poisonous  than  tetra- 
chlorethane, and  sometimes  on  this  account  the  latter  "dope"  is 
substituted  for  it.  Although  it  is  disagreeable  and  causes 
smarting  of  the  eyes  and  sometimes  conjunctivitis,  and  dry  throat 
and  an  irritating  cough,  dizziness,  drowsiness  and  weariness  it 
is  much  less  dangerous  than  tetrachlorethane  "dope".  Experi- 
ments on  animals  give  transient  reactions,  except  after  very  long 
exposures  (237-340  days,  Koelsch)  when  death  with  fatty  liver^ 
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pulmonary  oedema  and  areas  of  pneumonia  were  found.  It  is, 
therefore,  possible  that  long  exposure  to  it  may  produce  visceral 
lesions,  especially  in  the  liver. 

x\myi.  Alcohoi,. 

According  to  Salant  amyl  alcohol  (fusel  oil)  is  seven  times 
as  toxic  for  frogs  as  ethyl  alcohol,  and  four  times  as  much  so  for 
rabbits.  When  inhaled  as  a  vapour  it  produces  vertigo,  head- 
ache, ringing  in  the  ears,  faintness,  lowering  of  blood  pressure, 
nausea  and  vomiting.  It  is  more  rapid  and  severe  in  its  effects 
than  ethyl  alcohol  and  causes  a  more  decided  fall  of  blood  pres- 
sure. 

Methyl  Alcohol. 

The  toxicity  of  this  substance  is  still  a  matter  of  dispute. 
Reid  Hunt's  experiments  show  that  pure  methyl  alcohol  produces 
all  the  characteristic  symptoms  of  wood  alcohol  poisoning,  and 
that  they  are  not  to  be  attributed  to  the  impurities  only.  We  do 
not,  however,  know  in  what  proportion  it  is  dangerous.  Our 
denatured  alcohol  contains  4  per  cent  and  this  is  assumed  to  be 
well  within  the  danger  limit.  Robinson  has,  however,  just  re- 
ported a  case  of  blindness  from  the  industrial  use  of  a  4  per  cent 
wood  alcohol  solution  (colorite).  The  German  denatured  spirit 
contains  only  2  per  cent,  but  its  industrial  use  has  caused  so  much 
illness  among  workmen  that,  according  to  Goldschmidt,  petitions 
have  been  sent  to  both  the  Reichstag  and  the  Bundesrath  for  an 
inquiry  into  its  harmfulness.  There  is  apparently  a  great  indi- 
vidual variation  in  susceptibility  to  the  action  of  methyl  alcohol. 
The  serious  action  upon  the  eye  makes  industrial  poisoning  from 
this  source  especially  to  be  dreaded.  Acute  poisoning  from 
methyl  alcohol,  when  inhaled  or  swallowed,  is  characterized  by 
abdominal  cramps,  thirst,  coryza,  nausea  and  vomiting,  vertigo, 
headache,  chilliness,  muscular  weakness,  dilatation  and  immobil- 
ity of  the  pupils  with  visual  disorder,  dyspnoea,  restlessness  and 
insomnia.  The  fatal  cases  show  cold  sweats,  delirium,  coma  and 
apnoea.  In  fatal  cases  granular  degeneration  of  the  retinal  gan- 
glion cells  with  swelling  in  the  fibrils  of  the  optic  nerve  have  been 
noted.  Aside  from  the  ocular  changes  no  other  definite  path- 
ological changes  have  been  observed.  The  blindness  usually  de- 
velops within  12-24  hours  after  exposure  to  the  fumes  of  wood 
alcohol.  Death  may  follow  within  one  to  two  days  from  cardiac 
paralysis.  The  symptoms  may  be  slow  in  developing,  but  are 
rapidly  cumulative  after  the  onset.     The  apparent  immunity  of 
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some  individuals  to  the  action  of  wood  alcohol  has  been  ex- 
plained as  the  result  of  a  failure  to  oxidize  it.  Chronic  methyl 
alcohol  poisoning  in  varnishers  is  characterized  by  conjunctivitis, 
epiphora,  amblyopia  and  persistent  photophobia,  hyperaesthesias 
and  paraesthesias  and  motor  weakness  of  the  arms,  paroxysmal 
pains  and  tenderness  on  pressure  over  the  nerves.  Artificial  re- 
spiration, cardiac  stimulants  hypodermatically  and  transfusions  of 
blood  or  salt  solution  are  recommended  therapeutically. 

Acetone. 

According  to  our  present  knowledge  acetone  is  harmless ; 
but  the  question  cannot  be  regarded  as  settled,  as  very  little  work 
has  been  done  upon  it. 

Conclusion. 

The  use  of  tetrachlorethane  "dope"  should  be  prohibited,  as 
in  England ;  and  "doping"  rooms  should  be  given  proper  ventila- 
ting methods,  down-draft,  etc.,  as  required  at  the  present  time 
in  England.  Further,  regular  factory  inspection  and  medical  ex- 
amination of  the  "dopers"  should  be  carried  out. 
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THE  PATHOLOGY  OF  TRINITROTOLUENE 
POISONING. 

SamukIv  R.  Haythorn,  M.D. 
From  the  JViUiam  H.  Singer  Memorial  Research  Laboratory. 

Trinitrotoluene  poisoning  has  become  an  exceedingly  im- 
portant occupational  disease  since  the  beginning  of  the  present 
war.  It  is  important  because  of  the  great  number  of  employees 
of  munition  factories  brought  in  daily  contact  with  it  and  thus 
exposed  to  its  toxic  influence,  and  because  a  thorough  knowledge 
of  its  various  paths  of  entrance  into  the  body  and  of  the  many 
ways  in  which  its  toxic  effects  may  be  manifested  is  essential, 
before  efficient  measures  for  its  prevention  can  be  carried  out. 
Dr.  W.  J.  O'Donovan  (i)  of  the  British  Ministry  of  Munition 
in  discussing  it  said  in  part,  "the  problem  *  *  ^=  is  not  mainly 
one  of  clinical  symptoms  and  diagnosis  but  is  the  largest  prob- 
lem of  preventive  medicine  that  has  yet  arisen  from  any  manu- 
facturing process." 

The  explosive  is  known  under  the  names  of  Trinitrotoluene, 
Trinitrotoluol,  Trotyl  and  TNT.  It  is  made  by  nitrating 
toluene,  which  is  a  coal  tar  product.  Toluene  is  a  benzene  com- 
pound having  one  hydrogen  atom  replaced  by  a  CH3  group  and 
in  the  nitrating  process  three  more  hydrogen  atoms  are  replaced 
by  NO,  groups  so  that  the  formula  for  Trinitrotoluene  is 
C,.,H.  ( NOo)3  CH3.  It  is  a  powder  at  ordinary  temperatures 
which  becomes  fine  and  dusty  on  drying  and  is  of  a  pale  yellow- 
ish-tan color.  For  handling,  shipping,  etc.,  it  is  kept  moist  and 
appears  as  a  rather  coarse  flaked  crystalline  substance  not  unlike 
yellow  cornmeal  in  appearance.  It  is  volatile,  always  possessing 
a  slight  odor  at  ordinary  temperatures  and  it  gives  off  clouds  of 
yellow  fumes  when  subjected  to  temperatures  between  80° C  and 
140°  C.  It  melts  at  about  80°  C  and  becomes  a  molasses-like  fluid 
which  on  cooling  forms  a  yellowish  crystalline  solid  cake.  If 
heated  above  140°  it  ignites,  and,  if  free,  burns  with  a  hissing 
flame  and  gives  forth  a  tremendous  volume  of  black  smoke  and 
soot.  The  powder  has  a  bitter  taste,  is  insoluble  in  water,  and 
soluble  in  alcohol,  ether,  acetone,  benzine,  xylol  and  in  many 
greases  and  oils.  It  has  the  property  of  staining  cloth  a  perma- 
nent yelloAv.  It  stains  the  skin  of  workers  a  pale  yellow  tint  so 
that  they  are  sometimes  called  "canaries"  (10)  by  their  fellow 
workmen.  The  fumes  sublimate  in  the  form  of  fine  glistening 
particles  when  coming  in  contact  with  objects  at  ordinary  tern- 
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peratures.  This  sublimate  is  of  different  chemical  nature  and 
is  known  as  amatol.  When  placed  under  pressure  and  heated 
to  nearly  140°  and  set  off  with  a  fulminate  of  mercury  cap  it 
explodes  with  great  violence.  Tests  show  that  steel  bombs  can 
be  blown  by  it  into  more  than  1200  pieces  (loj. 

The  history  of  trinitrotoluene  poisoning  begins  with  the 
present  war  and  while  short  in  the  point  of  time  is  even  now 
quite  comprehensive.  The  British  Ministry  of  Munitions  (15) 
in  their  1916  report  cite  a  case  of  "Acute  Yellow  Atrophy  of 
the  Liver"  occurring  in  1906  in  a  dinitro-benzol  worker,  and 
Wilcox  (11)  reported  an  epidemic  of  Toxic  Jaundice  due  to  tet- 
rachlorethane  poisoning  with  an  autopsy  by  Spillsbury  in  which 
acute  yellow  atrophy  of  the  liver  was  found.  In  May,  1916, 
Spillsbury  (12)  demonstrated  a  case  of  acute  yellow  atrophy  of 
the  liver  from  a  trinitrotoluene  worker.  In  August,  1916,  L,iv- 
ingston-Learmoth  and  Cunningham  (13)  made  their  comprehen- 
sive report  of  the  clinical  findings  in  TNT.  poisoning  among 
women  workers  in  British  Munition  factories  and  reported  an 
autopsy  with  the  findings  of  acute  yellow  atrophy  of  the  liver. 
Martlandt  (14)  appears  to  have  been  the  first  to  report  autopsies 
on  TNT.  poisonings  in  the  United  States.  For  a  more  com- 
plete knowledge  of  the  history  of  TNT.  poisoning  the  reader 
is  referred  especially  to : — The  Report  of  the  British  Ministry 
of  Munitions  on  "The  Prevention  of  TNT.  Poisoning  (15), 
the  Proceedings  of  the  Royal  Society  of  Medicine  (Jan.,  1917)  ; 
to  the  Articles  of  Dr.  Alice  Hamilton  (16,  17,  18)  and  to  the 
more  recent  article  by  Panton  (20). 

It  is  impossible  to  get  a  dependable  record  of  the  occur- 
rence of  Trinitrotoluene  poisoning  because  the  workers  are  a 
transient  lot  and  the  number  of  employees  at  any  one  time  gives 
no  idea  of  the  total  number  for  any  one  month  or  year.  Dr. 
Hamilton  (16)  mentioned  in  one  article  (May,  1916)  that  there 
were  about  30,000  employees  working  in  the  forty-one  munition 
factories  in  the  United  States  and  that  she  had  on  her  list  at  that 
time  703  cases  of  TNT.  poisoning  with  33  deaths.  The  Royal 
Society  Report  (7)  gives  for  the  year  of  1916  a  total  of  181 
cases  of  "Toxic  Jaundice"  alone  due  to  TNT.  with  52  deaths. 
There  is  a  great  variation  in  individual  susceptibility,  and  a  great 
majority  of  workers  develop  a  tolerance  for  dust  and  fumes. 
The  number  of  susceptible  persons  decreases  where  hygienic 
measures  are  adopted  by  both  employers  and  employees.  On  the 
other  hand  there  is  undoubtedly  a  cumulative  action  of  the  poison 
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in  toxic  jaundice,  as  most  of  the  cases  of  toxic  jaundice  appear 
during  the  third  month  of  employment.  Alcohohsm  has  been 
claimed  by  some  and  denied  by  others  to  be  a  predisposing  cause. 
Dr.  F.  W.  Alatthewson  (27)  who  is  in  medical  charge  of  the  em- 
ployees of  one  munition  works,  says  that  the  negro  employees 
stand  the  dust  and  fumes  much  better  than  whites.  Young  per- 
sons are  far  more  prone  to  develop  toxic  jaundice  than  those  be- 
tween the  ages  of  thirty  and  fifty  years. 

Paths  of  Entrance. 

The  poison  enters  the  body  in  at  least  three  ways.  I.  Through 
the  skin;  II.  by  inhalation,  of  dust,  fumes  or  both;  III.  by  being 
swallowed  and  absorbed  along  the  intestinal  tract.  The  discus- 
sion as  to  the  chief  mode  of  entrance  is  interesting  and  important 
from  the  standpoint  of  prevention. 

I.  ]\Iore  (2)  believes  that  the  absorption  of  TNT.  by 
the  skin  is  the  only  important  consideration,  he  reported  that 
after  rubbing  his  hands  in  TXT.  and  immediately  washing 
he  was  able  to  get  a  positive  Webster's  test  for  combined  TNT. 
in  his  urine  which  remained  positive  for  ten  days.  He  stated 
that  this  experiment  was  less  successful  when  tried  on  his  assist- 
ants and  suggested  that  this  individual  difference  in  the  perme- 
ability of  the  skin  may  explain  the  great  variation  in  the  sus- 
ceptibility of  individuals  to  poisoning.  I  have  several  times 
rubbed  considerable  quantities  of  TNT.  on  my  forearms  and 
allowed  it  to  remain  until  the  skin  became  slightly  stained  and 
erythematous.  I  used  rubber  gloves  during  the  rubbing,  to  pre- 
vent contamination  of  the  tests  from  my  hands  and  have  not  been 
able  to  get  a  positive  Webster's  test  in  my  urine,  at  any  time.  I 
also  produced  dermatitis  in  a  guinea  pig  by  inunction  with  TNT. 
I  was  unable  to  collect  a  urine  sample  during  life  which  was 
not  contaminated  from  loose  hairs,  but  the  sample  aspirated  from 
the  bladder  at  autopsy  was  negative  and  this  notwithstanding  the 
fact  that  the  subcutaneous  fat  beneath  the  lesion  was  stained  a 
deep  orange  yellow. 

II.  Most  of  the  data  in  favor  of  inhalation  as  the  chief 
route  of.  entrance  consist  in  the  large  number  of  individuals  who 
are  exposed  to  fumes  and  who  develop  toxic  symptoms.  More 
spent  twelve  hours  in  a  factory  collecting  the  dust  and  fumes  in 
an  inhaler  at  twice  the  rate  of  ordinary  breathing  and  only  col- 
lected between  five  and  six  milligrams  of  the  poison.  He  took 
several  times  that  amount  internally  without  untoward  effects. 
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He  exposed  animals  for  nine  months  in  fumes  and  dust  at  the 
Woolwich  Arsenal  and  they  did  not  become  ill,  but  "thrived  and 
bore  healthy  oft'-spring".  He  did  not  state  what  animals  were 
used  but  from  my  own  former  experiments  in  which  I  attempted 
to  cause  anthracosis  in  guinea  pigs  and  rabbits  by  the  inhalation 
of  very  fine  lamp  black,  I  found  that  the  turbinate  bones  were  so 
tortuous  that  few  solid  particles  could  be  made  to  pass  them.  I 
have  also  exposed  guinea  pigs  to  heavy  TXT.  fumes  without 
producing  poisoning,  but  I  do  not  think  any  of  the  experiments 
so  far  are  conclusive.  Another  factor  may  be  found  in  the  acute 
gassings  w4iich  are  fairly  common  during  the  nitrating  process 
and  it  may  be  that  the  hot  fumes  produce  an  inflamed  and  de- 
nuded condition  which  makes  the  membranes  of  the  air  passages 
far  more  permeable  than  normally. 

HI.  The  intestinal  route  is  to  say  the  least  an  important 
one.  Considerable  quantities  of  TNT.  are  swallowed  with  the 
saliva,  taken  in  with  the  foods,  and  with  chewing  tobacco.  The 
poison  has  been  recovered  from  the  stools  and  from  vomitus  and 
the  irritation  symptoms  of  the  gastro-intestinal  tract  are  in  them- 
selves suggestive.  T  produced  poisoning  in  two  guinea  pigs  by 
feeding  in  the  following  way :  With  the  animal  on  its  back,  the 
flaked  form  of  TNT.  was  placed  far  back  in  the  throat  and  a 
small  quantity  of  milk  or  water  given  with  a  dropper,  the  nostrils 
being  held  shut  until  the  animal  swallowed.  One  animal  died 
after  three  doses  of  about  one  gram.  At  autopsy  the  heart  Avas 
dilated,  the  stomach  and  colon  distended  and  partially  filled  with 
reddish  material,  which  gave  Webster's  TNT.  test.  ^licro- 
scopically,  the  liver  cells  contained  granular  fat  and  a  peculiar 
vacuolation  about  the  cell  nuclei.  The  urinary  bladder  w^as  filled 
with  a  brownish-red  urine  which  was  negative  to  potassium  hy- 
droxide and  alcohol  before  being  treated  wath  acid  and  became 
positive  after  treatment.  The  bile  was  aspirated  from  the  gall 
bladder  with  a  syringe  and  gave  a  positive  Webster's  test  after 
treatment  with  acid.  The  other  animal  was  given  eight  doses 
extending  over  eleven  days.  He  lost  weight  and  toward  the  last 
showed  severe  toxic  symptoms.  At  autopsy  the  chief  findings 
were  a  generalized  orange-brown  staining  of  all  of  the  organs 
and  of  the  fat.  and  a  brownish  colored  liver  with  many  small 
whitish-vellow  points  interspersed  with  a  few  larger  areas  of 
whitish-yellow  necrotic  tissue.  The  gall  bladder  was  almost 
empty  and  the  bile  gave  a  negative  test  for  TNT.  after  Web- 
ster's method.    The  urine,  stomach  and  rectal  contents  gave  pos- 
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itive  tests.  Extracts  of  the  organs  were  negative.  The  sections 
of  Hver  showed  circumscrihed  areas  of  necrotic  lohular  tissue, 
the  location  of  which  was  generally  but  not  always  near  a  central 
vein.  The  cells  about  these  areas  showed  large  fat  vacuoles. 
The  necrotic  areas  contained  a  few  large  brown  pigment  bearing 
endothelial  cells  and  a  considerable  number  of  polymorphonu- 
clear leucocytes. 

It  is  certain  from  these  two  successful  experiments  that 
TNT.  may  enter  the  body  by  way  of  the  intestinal  tract  and 
that  it  may  also  affect  the  liver  through  this  route. 

Symptoms. 

The  many  clinical  manifestations  have  been  so  thoroughly 
and  frequently  described  that  they  will  receive  only  the  merest 
mention  here.  One  class  of  symptoms  called  "minor  poisoning"^ 
symptoms  are  most  frequently  seen  in  beginners  and  often  dis- 
appear as  some  tolerance  is  acquired;  they  are  said  to  consist  of 
dizziness,  drowsiness,  mild  frontal  headache,  loss  of  appetite 
and  diarrhoea  or  constipation.  In  the  more  toxic  forms  swelling 
of  hands  and  feet,  bradycardia,  cyanosis  of  the  mucous  mem- 
branes, dyspnoea,  vomiting,  very  severe  jaundice,  distention,  con- 
stipation, muscle  pains  and  choluria  may  develop  and  may  finally 
terminate  in  either  acute  yellow  atrophy  of  the  liver  or  in  aplas- 
tic anaemia.  Choluria  is  especially  emphasized  as  an  important 
prodromal  symptom  of  toxic  hepatitis.  The  more  acute  gassings 
depend  on  the  inhalation  of  a  relatively  large  amount  of  fumes 
or  gas.  The  victim  may  be  rapidly  overcome  and  lose  conscious- 
ness or  become  dyspnoeic,  cyanosed  and  gasp  for  breath.  Fresh 
air,  artificial  respiration  and  aromatic  spirits  of  ammonia  under 
pressure,  are  used  to  restore  these  patients  and  a  few  days'  rest 
is  generally  sufficient  for  their  complete  recovery.  Edema  of  the 
lungs,  hemorrhages  and  secondary  pyogenic  infections  have  some- 
times followed.  Another  very  common  form  of  poisoning  is 
shown  in  the  skin  lesions.  These  were  quite  fully  described  by 
Livingston-Learmoth  and  Cunningham  (13),  White  (19), 
Smith  (21),  and  others,  and  consist  of  several  forms  of  derma- 
titis. 

DkrmaTiTis. 

The  skin  lesions  vary  from  the  simple  yellowish  staining  of 
the  skin  which  cannot  be  washed  off  with  ordinary  simple  scrub- 
bing to   severe   inflammation   with   desquamation   and   fissuring. 


The  changes  are  due  to  the  direct  irritation  of  TNT.,  to  which 
may  be  added  infection  and  chaffing.  The  hands,  arms  and  parts 
of  the  body  which  do  not  receive  the  protection  of  the  clothing 
and  the  more  sweaty  portions  of  the  body  are. commonly  affected. 
Additional  irritation  of  the  clothing  such  as  rubbing  and  scratch- 
ing tends  to  aid  the  toxic  action.  White  (19)  mentioned  that  he 
had  personally  seen  between  forty  and  fifty  cases  of  dermatitis 
and  gave  a  detailed  description  of  several  of  them.  The  process 
appears  to  begin  with  a  simple  reddening  and  varies  greatly  with 
individual  instances.  Papular  and  vesicular  stages  are  common, 
crusting  and  peeling  usually  follow  and  where  the  patient  is  ex- 
posed to  the  weather  deep  fissures  have  been  known  to  develop. 
Simple  dressings  and  removal  of  the  cause  generally  brings  early 
recovery. 

A  severe  dermatitis  was  produced  on  the  back  and  neck  of 
a  guinea  pig  by  inunction  with  TNT.  in  oil.  The  skin  became 
swollen,  thickened  and  thrown  up  in  rugae ;  the  hair  fell  out  and 
a  fine  mealy  desquamation  took  place.  Notwithstanding  the  fact 
that  the  lesion  was  so  situated  that  the  animal  could  not  scratch 
it,  it  developed  relatively  large  irregular  crusts.  The  skin  and 
subcutaneous  tissue  were  removed  at  autopsy.  The  general  ap- 
pearance of  the  skin  resembled  that  of  a  mild  burn  and  the  sub- 
cutaneous tissues  were  stained  a  deep  orange  yellow.  Histolog- 
ically, the  stratum  corneum  was  thinned  out  and  broken  in 
places ;  the  crusts  were  superficial  and  did  not  reach  below  the 
epidermis.  The  Malpighian  layer  was  edematous,  the  fixed  cells 
being  swollen  and  infiltrated  with  a  few  polymorphonuclear  leu- 
cocytes. Between  the  Malpighian  layer  and  the  papillae  were 
spaces  filled  with  serum  and  infiltrated  with  cells  ;  the  papillae  and 
deep  connective  tissue  fibers  of  the  corium  were  edematous,  the 
collagen  fibrils  were  swollen  and  the  spaces  between  them  were 
infiltrated  with  leucocytes,  many  of  which  were  flattened  out  and 
appeared  somewhat  spindle-shaped  from  pressure.  A  few  plas- 
ma cells  were  also  present.  The  infiltration  was  quite  profuse 
around  the  ducts  of  the  sweat  glands  and  hair  follicles. 

Blood  Changes. 

M.  J.  Stewart  reported  on  the  repeated  examinations  of  the 
blood  from  fourteen  patients  admitted  for  TNT.  poisoning  to 
the  Leeds  General  Infirmary.  One  only,  showed  a  normal  blood : 
nine  showed  a  polymorphonuclear  leucopenia ;  nine  an  absolute 
lymphocytosis ;  three  the  picture  of  pernicious  anaemia  save  for 
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the  absence  of  poikylocytes  and  punctate  basophilia;  and  one 
showed  a  progressive  neutrophil  leucocytosis  just  prior  to  death. 
Dr.  Panton  (4)  examined  the  blood  of  fifty  women  employees 
of  a  TNT.  factory.  He  found  a  leucocytosis  above  ten  thou- 
sand in  a  majority  of  those  who  had  been  employed  for  more  than 
a  month.  He  also  reported  four  cases  of  severe  anaemia  of  the' 
aplastic  type.  These  were  severe  anaemias,  with  a  high  color 
index,  without  nucleated  red  cells  or  poikylocytes,  and  showed 
an  extreme  leukopenia  with  a  relative  lymphocytosis.  He  cited 
one  case  as  having  a  count  of  1,637,000  red  blood  cells;  haemo- 
globin of  35  per  cent  with  a  color  index  of,  i.i ;  white  cells  1,400 
per  c.  mm.  of  which  there  were  neutrophiles  20  per  cent,  lympho- 
cytes 77  per  cent  and  large  hyalines  three  per  cent.  In  a  later 
article  Panton  (20)  gave  the  average  counts  made  on  employees 
at  work  as  being  red  cells  from  five  to  six  million  with  haemo- 
globin estimations  varying  from  86.1  to  90  per  cent.  He  reported 
a  case  of  purpura  in  a  girl  aged  twenty-one  who  had  been  em- 
ployed seven  weeks  in  a  TNT.  factory  and  who  had  quit  work 
two  weeks  before  she  became  ill.  She  developed  bleeding  from 
the  vagina,  mouth  and  rectum  ten  days  before  death,  and  later 
had  a  generalized  purpuric  rash.  Her  red  count  was  1,200,000; 
white  cells  480  per  c.  mm. ;  haemoglobin  8  per  cent ;  color  index 
0.3.  She  had  seventy-five  per  cent  lymphocytes.  The  coagulation 
time  was  four  minutes.  At  autopsy  the  vertebral  marrow  was 
grey  and  the  red  marrow  decreased  greatly  in  amount.  Panton 
is  responsible  for  the  statement  that  TNT.  poisoning  has  no 
efifect  on  the  value  of  a  Wassermann  reaction. 

Pathology. 

A  study  of  the  autopsy  records  which  have  been  reported 
brings  out  the  fact  that  there  are  two  separate,  and  so  far  as  has 
yet  been  shown,  two  distinct  classes  of  poisonings  due  to  the 
action  of  Trinitrotoluene.  I.  The  Toxic  Jaundice  cases  asso- 
ciated with  acute  yellow  atrophy  of  the  liver,  and  H-.  The  Anae- 
mic cases  which  are  of  the  aplastic  type  and  are  often  associated 
with  purpuric  conditions.  The  case  which  I  am  reporting  be- 
longed to  the  Group  I. 

Case  Report. 

G.  J.  Male.  Aged  24.  Had  been  employed  as  a  TN.T. 
packer  from  July  30th  to  Sept.  i6th,  when  he  went  to  work  for 
another  branch  of  the  same  company.     On  Oct.   14,  he  applied 
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to  Dr.  F.  W.  Matthewson,  the  physician  for  the  company,  and 
gave  the  history  of  having  inhaled  a  large  amount  of  fumes  in 
the  drying  room  the  day  before  he  left  the  place  where  he  was 
tirst  employed.  He  said  that  he  had  been  ill  since  that  time.  He 
was  referred  to  the  service  of  Dr.  McKelvy  of  the  Allegheny 
General  Hospital  with  a  diagnosis  of  T.  N.  T.  poisoning  and 
probable  atrophy  of  the  liver.  The  following  synopsis  was  taken 
from  the  record  of  the  examination  which  was  made  at  the  hos- 
pital by  Dr.  C.  C.  Hartman. 

The  patient  was  found  lying  in  bed  in  a  comatose  condition 
with  labored  breathing,  slight  general  cyanosis  and  yellow  icteric 
tint  to  the  skin  everywhere.  The  skin  was  warm  and  bathed  in 
perspiration,  no  purpuric  spots  were  found.  There  was  dried, 
brownish  blood-like  material  about  the  nares.  The  teeth  were 
poor,  some  being  old  carious  stumps.  The  tongue  was  dry,  cov- 
ered with  bloody  material.  The  mucous  membranes  were  cyan- 
otic. Respiration  was  rapid — 44  per  minute.  The  accessory 
muscles  were  in  use  and  there  was  both  inspiratory  and  expira- 
tory rattling  in  the  throat.  Great  numbers  of  dry,  crackling  and 
moist  bubbling  rales  were  found  all  over  the  front  and  back  of 
the  chest  but  no  consolidation  was  made  out.  The  heart  was 
normal  in  size  and  the  sounds  were  obscured  by  the  loud  rales 
in  the  chest.  The  pulse  beat  was  150  per  minute,  of  small  volume 
and  somewhat  irregular.  The  abdomen  was  scaphoid  in  appear- 
ance, the  abdominal  wall  was  rigid  and  the  presence  of  tender- 
ness was  not  demonstrable.  No  ascites  was  present.  The  liver 
dulness  extended  from  the  sixth  rib  to  the  costal  margin  and  the 
edge  of  the  Hver  was  not  palpable.  The  extremities  were  relaxed 
and  no  edema  was  present.  A  blood  count  was  made  at  once,  the 
red  cells  were  found  to  number  6,640,000 ;  the  white  blood  cells 
10.700;  and  haemoglobin  115  per  cent  by  Sahli's  method.  The 
differential  count  of  300  cells  showed  84  per  cent  polymorphonu- 
clear leucocytes,  10  per  cent  lymphocytes,  and  3  per  cent  large 
mononuclears  as  the  important  findings. 

Autopsy. 

The  autopsy  was  done  by  Dr.  C.  B.  Schildecker,  coroner's 
physician,  on  the  embalmed  body,  thirty-six  hours  after  death. 
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Svxxupsis  OF  Autopsy  Protocol.*— The  body  was  that  of 
a    tall,    well   developed   and    moderately    well    nourished    white 
male.     The  skin  over  the  entire  body  and  the   sclera  was  ex- 
tremely yellow.  The  subcutaneous  fat  was  orange  yellow.  Petechiae 
were  present  over  the  pleural  surfaces  of  the  lower  lobes  of  both 
lungs.     The  left  lung  was   extremely   congested  and   contained 
some  bright  red  solid  portions  together  with  much  fluid.     The 
greater  portion  of  the  right  lower  lobe  was  more  or  less  consol- 
idated though  it  floated  when  placed  in  water.    The  limg  showed 
a  large  calcified  area  due  to  healed  tuberculosis.     The  solid  por- 
tions appeared  to  be  haemorrhagic  and  were  of  a  purplish-red 
color.     The  epicardium  presented  numerous  bright  red  petechiae. 
The  heart  was  dilated  but  other  changes  were  masked  by  the  ef- 
fects of  the  embalming  fluid.    The  liver  was  small  and  there  were 
numerous  adhesions  about  the  under  surface.     The  right  lobe 
which  appeared  to  make  up  more  than  two-thirds  of  the  liver  was 
removed  for  examination.     It  weighed  655  grams  and  from  this 
the  weight  of  the  liver  was  estimated  to  be  not  more  than  970 
grams.     The  left  lobe  was  uniformly  bright  red  in  color.     The 
greater  portion  of  the  right  lobe,  too,  was  replaced  by  a  bright 
red  soggy  tissue.     Near  the  central  portion  of  the  lobe,  lobules 
of  yellowish  liver  tissue,  sometimes  mottled  with  red,  were  found. 
At  the  extreme  posterior  portion  of  the  liver  fairly  well  pre- 
served lobules  could  be  made  out  distinctly.    These  were  separat- 
ed by  brownish-red  lines  and  showed  small  brownish  points  near 
their  centers.     Much  bloody  material  could  be  squeezed  from  the 
tissues.     The  gall  bladder  was  contracted  and  contained  some 
greyish  pyoid  material  and  some  inspissated  bile.    After  washing, 
the  mucosa  was  found  to  be  injected  and  inflamed.     The  pan- 
creas   was    negative.      The    kidneys    were    enlarged,    measuring 
i5x6x4T/i  cm.;  the  capsules  stripped  easily  leaving  a  reddish- 
brown  surface;  the  cortex  was  thickened  and'of  a  light  yellowish- 
tan  color;  the  pyramids  stood  out  prominently  as  bright  red  is- 
lands. 

Microscopic  Changes.  The  intermuscular  connective  tissue 
spaces  of  the  heart  were  infiltrated  with  fat.  All  of  the  muscle 
cells  stained  bright  red  with  Sudan  III  showing  fat  of  a  finely 
granular  type.    The  bronchi  were  desquamated  and  showed  peri- 

*  Prepared  from  my  oim  notes  made  immediately  foUozdng  the 
autopsy,  ivhich  I  zvitnessed.  and  from  the  subsequent  examination  of  the 
gross  specimens  referred  to  me  for  microscopic  examination. 
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bronchial  infiltration.  Entire  lobules  of  the  lung  were  hemor- 
rhagic, the  alveolar  walls  showed  coagulation  necrosis  and  many 
qf  the  areas  were  bordered  by  masses  of  golden  pigment  bearing 
cells.  Smaller  foci  of  hemorrhage  and  areas  of  bronchopneu- 
monia were  present.  No  thrombi  or  other  vascular  changes  could 
be  found  in  any  of  the  sections,  which  was  accepted  as  evidence 
that  the  extravasations  were  of  haemorrhagic  nature  rather  than 
that  they  were  infarcts.  The  spleen  presented  nothing  more  than 
congestion  and  hyaline  degeneration  of  the  follicles.  The  areas 
of  Langerhans  in  the  pancreas  appeared  lobulated  as  if  under- 
going hyperplasia  and  were  large  and  cellular.  The  kidney  glom- 
eruli were  swollen,  contained  serum  and  some  of  the  lining  endo- 
thelial cells  stained  positively  for  fat.  There  was  extreme  fatty 
infiltration  of  the  epithelial  cells  lining  all  of  the  tubules.  It  was 
most  marked  in  the  convoluted  tubules  and  occurred  to  a  slightly 
lesser  extent  in  the  straight  tubules.  The  kidney  vessels  showed 
no  obvious  changes. 

Microscopic  Changes  in  the  Liver  deserve  a  more  careful 
description.  Sections  from  the  red  areas  showed  a  complete  ab- 
sence of  liver  cells.  The  bile  ducts  remained  intact  but  showed 
no  evidences  of  regeneration.  The  connective  tissue  stroma  re- 
mained unbroken  as  did  also  the  capillaries.  The  sinusoidal 
spaces  contained  large  phagocytic  cells  which  were  filled  with 
brown  pigment.  The  pigment  cells  in  these  areas  gave  a  nega- 
tive test  for  hemosiderin  and  a  few  of  them  contained  stainable 
fat.  ]\Iany  lymphocytes  and  infiltrating  plasma  cells  were  present. 
Sections  taken  from  areas  where  only  small  islands  of  recogniza- 
ble liver  cells  remained  showed  them  to  be  for  the  most  part  smalt 
and  filled  with  bile  pigment,  which  was  also  occasionally  present 
in  the  form  of  casts  in  the  bile  capillaries  between  the  cells. 
(See  Fig.  i.)  These  cells  showed  little  or  no  fat  with  osmic  acid. 
Sudan  III  or  Nile  blue  stains.  Sections  from  the  best  appearing 
areas  of  liver  tissue  generally  showed  one-third  or  more  of  the 
lobule  about  the  central  vein  to  be  devoid  of  liver  cells,  the  spaces 
left  by  them  being  filled  with  red  blood  cells  and  great  numbers 
of  phagocytic  endothelial  cells  filled  with  pigment.  (See  Fig.  2.) 
These  cells  continued  chiefly  bile  pigment  but  fine  fat  granules 
were  also  present  as  could  be .  seen  in  the  Nile-blue-sulphate 
preparations.  Occasional  phagocytes  showed  a  few  blue  granules 
after  the  iron  test  was  done.  The  mid-zonal  portions  of  the 
lobules  were  made  up  of  swollen  liver  cells  which  were  full  of 
fine  bile  pigment  and  fat  granules.     The  stains  for  fat  showed 
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Fig.  2. — High  I'uwek.  Sixusuius  Fii.i.Ku  with  Red  Cells  and  Phag- 
ocytes. Bile  Ducts  and  Partially  Autolvzeh  Liver  Cells  on  Left  and 
Small  Vein  ox  Right. 
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that  the  fat  granules  were  more  numerous  on  the  sides  of  the 
liver  cells  which  rested  against  the  sinusoids  than  upon  the  sides 
nearest  the  bile  capillaries.  The  bile  pigment  was  distributed 
evenly  through  the  cells  and  was  again  found  in  the  form  of 
small  casts  within  the  bile  capillaries  between  the  cells.  The 
peripheries  of  the  lobules  were  often  broken  down  and  the 
periportal  tissues  intensely  infiltrated  with  lymphocytes  and 
plasma  cells.  The  interlobular  ducts  often  appeared  isolated  but 
did  not  show  proliferation.  The  gall  bladder  mucosa  showed 
extreme  polypoid  hyperplasia  with  no  inflammatory  infiltration 
of  the  deeper  coats. 

AnatomicaIv  Diagnosis. 

Acute  Yellow  Atrophy  of  the  Liver,  General  Icterus,  Multi- 
ple Haemorrhages  of  Lungs,  Bronchitis,  Acute  Tubular  Degen- 
eration of  Kidneys,  Fatty  Infiltration  of  Myocardium  and  of  the 
Kidney,  and  Hyperplasia  of  Gall  Bladder  Mucosa. 

In  the  following  synopsis  of  the  chief  pathologic  lesions  re- 
ported from  autopsy  findings  in  the  TNT.  poisoning  I  have 
confined  myself  to  tabulating  those  lesions  which  seemed  to  be 
due  either  to  the  direct  or  to  the  indirect  eflfect  of  the  poison  and 
have  ignored  associated  lesions  definitely  due  to  other  causes. 
Owing  to  the  fact  that  some  observers  have  reported  their  find- 
ings in  groups  of  autopsies  rather  than  as  individual  cases  the 
numbers  are  given  only  when  ascertainable  and  as  others  have 
given  only  the  chief  findings  in  their  cases  the  relative  occurrence 
of  the  various  lesions  is  only  approximate.  The  anatomical 
changes  are  taken  up  by  organs  and  discussed  under  the  group 
headings  of  I.  Toxic  Jaundice ;  II.  Aplastic  Anaemia ;  and  III. 
Other  Lesions. 

I.  Toxic  Jaundice  Group.  The  occurrence  of  lesions  in 
the  toxic  jaundice  group  has  been  compiled  from  twenty- 
nine  cases  in  reports  by  Thurshfeld  (28)  one  case;  Livingston- 
Lcarmoth  (13)  one  case;  MartJondt  (14)  one  case;  Stczvart 
(3)  eight  cases;  Spillsbury  (8)  seven  cases;  O'Donovan  (i) 
two  cases;  Ocrtcl  (9)  one  case;  Tiirnhull  (5)  three  of  his  own 
and  four  submitted  cases ;  and  the  case  herein  reported. 

Liver  Lesions.  A  greater  or  less  degree  of  acute  yellow 
atrophy  was  the  characteristic  finding  of  all  of  the  Group  I  au- 
topsies. The  livers  were  all  decreased  in  size  and  varied  in 
weight  from  12  to  45  ounces.  The  left  lobe  was  in  a  more  or 
less  complete  state  of  red  atrophy  in  every  case,  and  sections 
from  these  portions  showed  a  constant  finding  of  complete  de- 
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struction  of  liver  cells  with  only  the  bile  ducts,  blood  spaces  and 
stroma  remaining.  These  structures  were  inhltrated  with  in- 
flammatory cells  and  large  pigment  bearing  phagocytes.  There 
is  a  great  variety  in  the  descriptions  of  the  right  lobes  but  the  es- 
sential characteristics  are  varying  amounts  of  remaining  liver 
tissue  interspersed  with  foci  of  red  atrophy.  The  less  violently 
attacked  liver  lobules  appear  yellow  and  swollen  but  still  main- 
tain in  a  degree  their  characteristic  arrangement.  Some  lobules 
remain  in  a  fairly  well  preserved  state  and  present  little  more 
than  simple  swelling.  Microscopically  the  liver  cells  contain 
more  or  less  fat,  much  bile  pigment  and  no  hemosiderin.  The 
lobules  show  both  peripheral  and  central  invasion  but  the  cells 
about  the  central  vein  show  the  greatest  destruction.  The  peri- 
portal bile  ducts  lose  their  connection  to  bile  capillaries  and  in 
many  instances  are  described  as  undergoing  regeneration.  A 
certain  amount  of  cirrhosis  is  described  by  many  observers.  Gall 
Bladder — TurnbuU  described  acute  inflammatory  infiltration  of 
the  gall  bladder  wall  in  one  case.  The  polypoid  hyperplasia  of 
the  gall  bladder  mucosa  was  ver}^  marked  in  our  case. 

Brain  and  Meninges.  Turnbull  (5)  reported  injection  of 
the  leptomeninges  and  icteric  staining  of  the  choroid  plexuses 
in  the  gross,  and  vascular  engorgement  of  the  cerebral  capillaries 
with  fatty  change  of  their  endothelial  lining  cells  microscopically. 

Circulatory  System.  Petechial  hemorrhages  of  the  pericar- 
dium have  been  reported  in  nine  of  the  autopsies  and  of  the  endo- 
cardium in  three  instances.  Microscopic  fatty  degeneration  of 
the  myocardium,  demonstrated  by  Sudan  III  staining,  has  been 
described  nine  times.  Turnbull  described  thrombi  in  the  inferior 
vena  cava  in  two  cases. 

Bone  Marroiv.  Hyperplastic  bone  marrow  of  the  red  type 
has  been  described  six  times  by  Stewart  in  toxic  jaundice  cases, 
with  one  other  instance  where  the  marrow  next  to  the  bone  was 
of  the  red  variety  and  that  in  the  center  of  the  shaft  of  yellow 
color.    Turnbull  found  the  marrow  red  in  two  instances. 

Lungs.  In  almost  every  case  where  the  pleura  has  been 
mentioned  petechial  hemorrhages  have  been  described.  Hemor- 
rhagic infarcts  involving  larger  or  smaller  portions  of  the  lung 
have  been  described  four  times  and  hemorrhages  several  other 
times  In  one  instance  Stewart  found  lobar  pneumonia,  while 
bronchopneumonia  was  found  by  Turnbull  and  myself.  Bron- 
chiolitis was  described  in  two  instances.  The  icteric  discolora- 
tion of  the  lungs  was  a  constant  finding. 
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Gastro-lntestinal  Tract.  Hemorrhages  of  the  stomach  have 
been  described  in  live  autopsy  reports  and  were  usually  petechial 
m  type.  Submucous  suggiilatigns,  free  blood  and  tarry  material 
have  also  been  found,  bpillsbury  described  acute  gastritis  in  all 
seven  of  his  cases.  Gaseous  distention  of  the  entire  bowel  is  a 
constant  finding.  Peritoneal  and  mesenteric  petechiae  were  often 
found  and  ascites  has  occurred  in  a  few  instances. 

Spleen.  Jaundice  aiid  congestion  and  the  general  picture  of 
a  mildly  septic  spleen  are  the  only  lesions  which  I  have  found 
described. 

Adrenals.  The  adrenal  glands  have  been  described  by  Turn- 
bull  in  two  cases  and  were  negative  in  the  gross,  but  showed 
small  foci  of  necrosis  microscopically  in  one  instance. 

Kidneys.  The  kidneys  are  described  in  the  records  of  thir- 
teen cases.  They  were  always  enlarged,  flabby,  bile  stained  and 
had. smooth  surfaces  and  swollen  cortices.  Microscopically  acute 
toxic  nephritis  was  diagnosed  in  one  instance  and  pronounced 
fatty  infiltration  was  described  in  every  other  instance  where  a 
microscopic  study  was  reported.  Oedema  of  the  cortex  and  hem- 
orrhage of  the  pelvis  was  found  once. 

Urinary  Findings.  The  urine  presents  two  characteristic 
features  in  TNT.  poisoning.  One  is  the  fairly  constant  pres- 
ence of  a  body  demonstrable  by  Webster's  test  and  considered 
to  be  a  product  of  TNT.,  since  it  gives  the  same  test  as  the 
pure  chemical.  The  other  is  the  presence  of  bile.  Webster's 
test  (22)  is  performed  as  follows:  To  I2>S  cc.  of  urine  is  added 
an  equal  quantity  of  dilute  sulphuric  acid  made  by  adding  20  cc. 
of  the  concentrated  acid  to  80  cc.  of  water.  Place  the  mixture 
in  a  separating  funnel  and  add  10  cc.  of  ether.  Shake  and  draw 
off  the  water  and  acid  and  wash  the  ether  a  second  time  with 
water.  Finally  mix  the  5  cc.  of  the  ether  extract  with  10  cc.  of 
4  per  cent  solution  of  caustic  potash  in  absolute  alcohol.  If  the 
TNT.  product  is  present  a  pink  color  appears  which  changes 
rapidly  to  a  purple  and  finally  to  a  brown.  Approximate  quan- 
titative tests  may  be  made  by  having  an  arbitrary  scale  of  five 
tubes  running  from  a  trace  to  an  intense  amount  and  making 
colorometric  comparisons.  The  intensity  vares  considerably  with 
night  and  morning  samples,  being  much  stronger  after  recent 
TNT.  exposure.  The  test  is  of  great  value  in  diagnosing 
doubtful  cases  and  in  estimating  the  rate  of  clearance  from  the 
system.  There  is  great  danger  of  accidental  contamination  in 
places  where  TNT.  is  handled  because  the  crude  material  gives 
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the  same  reaction.  Any  positive  reaction  in  the  urine  where  acid 
has  not  been  used  means  accidental  contamination  and  xannot 
be  accepted. 

Feldman  (6)  has  raised  the  question  as  to  whether  or  not 
the  substance  found  in  the  urine  by  Webster's  test  is  really  the 
same  TNT.  product  to  which  the  toxic  symptoms  are  due. 
He  bases  his  doubts  on  three  main  points:  (a)  The  fact  that  the 
substance  is  not  present  in  all  Toxic  Jaundice  cases;  (b)  That 
Toxic  Jaundice  has  appeared  after  employees  have  quit  working 
with  TNT.  and  after  the  substance  giving  Webster's  test  has 
entirely  disappeared  from  their  urine;  (c)  That  extracts  made 
from  tissues  stained  with  TNT.  and  other  tissues  degenerated 
from  its  poisonous  action  have  never  been  made  to  respond  to 
the  test.  Feldman  thinks  that  the  dangerous  toxic  TNT.  pro- 
duct has  not  yet  been  demonstrated. 

Bile  is  the  other  substance  which  is  a  constant  finding  in 
Toxic  Jaundice.  The  urine  in  the  hepatic  cases  sometimes-  be- 
comes greenish-brown  or  nearly  black  a  week  or  more  before  the 
actual  atrophic  condition  of  the  liver  becomes  apparent  and  even 
before  the  jaundice  of  the  skin  has  developed. 

II.  Aplastic  Anaemia.  Six  autopsies  on  aplastic  anaemias 
to  TNT.  were  found  recorded:  One  by  Martlandt  (14), 
one  by  Panton  (20),  one  by  O'Donovan  (i)  and  three  by 
Tumbull  (5).  All  of  these  are  of  the  same  type.  One  of 
them  was  accompanied  with  purpuric  hemorrhages  of  all  of 
the  serous  surfaces.  One  showed  cortical  hemorrhages  of  the 
brain  and  two  other  petechial  hemorrhages  of  the  meninges. 
Fatty  degeneration  of  the  endothelium  of  the  capillaries  was 
found  by  Turnbull.  One  instance  showed  marked  fatty  changes 
of  the  heart  muscle  and  another  tabby  cat  streaking  beneath  the 
endocardium.  Three  had  subpericardial  petechiae.  The  bone 
marrow  of  the  femur  was  described  as  grey  in  one  case,  as  fatty 
with  pink  spots  in  two  cases,  as  pale  pink  in  two  cases  and  was 
not  examined  in  the  sixth  instance.  As  for  the  microscopic 
changes  in  the  marrow  Turnbull  found  a  relative  excess  of  eryth- 
roblastic activity  in  the  marrow  of  all  bones  examined  and  a 
great  decrease  in  the  number  of  megakaiyocytes.  He  found 
numerous  plasma  cells  and  large  phagocytes  containing  pyknotic 
nuclei,  erythroblasts,,  ers'throcytes  and  coarse  granules  of  iron 
pigment.  The  lungs  were  edematous  twice  and  hemorrhagic 
once.  Hemorrhages  were  described  in  the  mouth  and  about  the 
teeth  in  two  instances  and  twice  in  the  stomach.     The  liver  \v;as 
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modemtely  degenerated  twice,  once  decreased  in  size  and  resem- 
b  ed  somewhat  the  Hver  of  acute  yellow  atrophy.  One  liver  was 
of  the  nutn,eg  type,  and  intense  hemosiderin  pi^nenta  ion  ofThe 
per,pher,es  of  the  lobules  was  reported  three  times.  Turnbu^ 
considered  the  pigmentation  to  be  due  to  haemolysis  and  not  to 
phagocytosis.  Fatty  degeneration  of  the  convoluted  tubules  o^ 
the  kidney  was  constant  as  was  also  anaemia,  oedema  and  par- 
enchymatous degeneration  of  the  tubules. 

neitherVl!;  ,°"'f''.L'5Si0NS.  Four  autopsies  are  recorded  where 
neither  the  tjpical  hver  lesions  of  to.xic  jaundice  nor  the  presence 

o  "sSri""'!,'"". '■''''"''■  ^'"'""''""  (5>  ^'^'  ■■'^ported  a  case 
of  S  ight  Jaundice  in  a  man  fifty-two  years  old  who  was  an 
amatol  worker,  and  who  died  with  slight  jaundice,  with  man" 

ftonTtis'^T.  r'  ''■"  "''  ""'"'  ''™*"^'  P"f°-tion  but  not  per' 
tomtis.  The  hver  contained  two  separate  sunken  areas  in  which 
the  hepatic  tissue  was  atrophic  and  showed  areas  of  complete 

a  ophy^  Many  of  the  hepatic  veins  were  closed  by  endophleb- 
itis.  The  remainder  of  the  liver  was  traversed  bv  irregular  tra- 
beculae  similar  to  those  found  in  common  portal  cirrhosis.   Com- 

Tt  on°t?'  T''°'"  "■'■'"  T""^-  ''  -  complication  was  ruled 
out  on  the  absence  ot  newly  formed  elastic  tissue  fibres  No 
anaemia  was  present.  Tumbull  believed  that  all  the  TNT 
destructive  action  had  ceased  in  the  liver  and  that  it  w-as  under- 

orP^'n^v'Tv  "i™"'-"'"";    ^^■^'g'l"  (29)  reported  a  fatal  case 
of  Bronchiolitis  Obliterans  following  an  acute  gassing  which  oc- 

foZws  "'"a"  '  TNT.  explosion.  He  summed  his 'findings  as 
hko^  of  1  "'"  ''g<'<'.;h"-'y-"in'=  years,  with  an  antecedent 
history  of  lues,  was  accidentally  subjected  to  the  inhalation  of 
irritating  gases.  At  the  time  of  the  accident  he  suffered  nothing 
more  than  a  severe  fit  of  coughing.  Three  davs  later  dyspn^ef 
suddenly  developed,  increasing  continuously  until  the  tim  of  his 
death,  three  weeks  later.  During  his  illness  his  most  marked 
cl  meal  "amfestations  were  dyspnoea,  cyanosis  and  some  edema 

cou  d  be  H  '  7t  u"""""^'  "°  P"'™°'«'7-  consolidation 
could  be  discovered,  but  the  chest  examination  indicated  mainly 
a  bronchial   involvement.     At  autopsy  numerous  small  fibrous 

lo°ilTu7nt"r  •  '"  ""  '""^  """"  "'»"»^^""?  ■""--  '""ere" 
es  on^  Tl  """^  '"?'  "'"^'"'^'^  °^  """"''^  "hich  marks  these 
lesions.  The  microscopic  analysis  showed  the  presence  of  in- 
fla,  imatory  reactions  in  and  about  the  bronchioles,  accompanied 
by  a  process  of  organization.    In  this  way  it  diflfered  from  a  pro- 
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cess  of  broncho-pneumonia,  to  which,  however,  it  had  the  closest 
resemblance."  Spillsbury  (8)  mentioned  autopsies  on  two  cases 
which  showed  neither  severe  anaemia  nor  jaundice.  One  pre- 
sented nothing  abnormal :  the  other  showed  cyanosis  and  a  mod- 
erate anaemia  with  a  high  color  index. 

Discussion  of  Pathogenesis  of  Toxic  Jaundice  Lesions. 

TNT.  is  absorbed  'by  the  tissues  of  the  body  whether  it 
is  by  the  skin,  through  the  intestinal  tract,  by  way  of  the  air 
passages,  or  by  all  of  them  together.  This  is  shown  by  the  pres- 
ence of  a  substance  in  the  urine,  demonstrable  by  "Webster's 
test.''  This  substance  is  accepted  as  a  product  of  TNT.  but 
perhaps  not  the  most  poisonous  product  of  it.  After  the  absorp- 
tion of  the  poison  there  is  a  latent  period  when  no  apparent  pro- 
gress is  made  by  the  poison  on  the  tissues.  This  latent  period 
may  last  for  days  or  weeks  as  is  shown  by  many  instances  where 
victims  have  sought  other  employment  or  ceased  to  be  exposed 
to  TNT.  and  later  developed  acute  yellow  atrophy.  I  may 
become  permanent  as  the  great  majority  of  workers  never  develop 
poisoning.  After  the  elapse  of  an  uncertain  period  the  progress 
of  the  poison  becomes  manifest.  The  patient  becomes  uneasy 
and  the  urine  becomes  bile  stained  which  is  an  infallible  sign  of 
liver  disturbance  either  toxic  or  obstructive.  Next  we  have  the 
appearance  of  icterus  showing  great  absorption  of  the  bile  pig- 
ment by  the  blood,  without  local  symptoms  of  obstruction.  Then 
we  have  the  occurrence  of  vomiting  and  hemorrhages  and  the 
appearance  of  oedemas  probably  secondary  to  liver  insufficiency 
and  finally  liver  destruction  in  sufficient  amounts  to  give  physical 
signs  of  its  decrease  in  size.  Leaving  out  of  account  just  what 
balance  occurs  between  the  liver  cells  and  the  toxic  TNT. 
product  it  seems  that  the  theory  developed  by  Wells  (24)  with 
reference  to  the  old  idiopathic  forms  of  Acute  Yellow  Atrophy 
is  applicable  here  and  that  the  cells  are  acted  upon  by  a  poison 
which  destroys  their  synthetic  action  without  destroying  their 
intracellular  proteolytic  enzymes  causing  them  to  undergo  auto- 
lysis from  their  own  ferments.  As  an  additional  point  in  favor 
of  this  view,  witness  the  preservation  of  the  interlobular  bile 
ducts,  which  so  far  as  we  know  are  exposed  in  the  same  way  to 
the  poison  but  which  do  not  contain  known  proteolytic  enzymes. 
Also  note  the  slight  action  of  the  poison  on  the  stroma  and  on 
the  walls  of  the  sinusoids.  Oertel  has  suggested  that  TNT. 
is  a  poison  affecting  the  endothelium  lining  the  blood  vessels  and 
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lymphatics  leading  to  the  development  of  hemorrhages  and  mas- 
sive oedema,  and  thus  bringing  about  secondary  cytolytic  necrosis. 
It  seems  to  me  much  more  likely  that  the  autolysis  of  a  great 
portion  of  the  liver  cells,  robbing  the  body  of  its  carbohydrate 
store  house,  cutting  off  most  of  the  nitrogen  excretion,  liberating 
organic  aromatic  acids  and  preventing  the  escape  of  the  bile  into 
its  proper  channels  and  bringing  about  acidosis,  uraemia  and  ic- 
terus in  this  way  is  a  sufficient  explanation  for  the  hemorrhages 
and  edemas,  as  well  as  vomiting,  etc.,  even  if  TNT.  has  no 
toxic  local  action  on  any  tissues  outside  of  the  liver.  Practically 
all  of  the  other  findings  are  seen  in  uraemia  and  acidosis  which 
can  be  brought  about  experimentally  by  an  Eck  fistula  connecting 
the  portal  vein  to  the  inferior  vena  cava  above  the  liver  thus 
shutting  it  out  of  the  circvilation.  I  do  not  wish  to  lay  stress  on 
having  found  a  positive  Webster's  test  on  bile  aspirated  from  a 
gall  bladder  in  an  extremely  early  case  of  experimental  TNT. 
poisoning,  but  microscopically  there  was  little  liver  destruction 
in  this  instance  and  it  suggests  to  me  that  TNT.  may  be  ex- 
creted through  the  liver  cells  until  they  are  sufficiently  damaged  to 
begin  autolysis,  that  in  a  later  stage  the  destruction  is  so  great 
that  it  can  no  longer  reach  the  bile  passages,  and  so  it  is  freed 
in  the  liver  substance  to  be  again  absorbed  in  the  blood.  As  to 
the  assertion  that  the  centers  of  the  lobules  are  first  attacked  1 
am  uncertain.  That  they  show  the  most  extensive  destruction  in 
my  case  is  plain,  but  the  lesion  is  likely  comparable  to  the  central 
necrosis  of  chronic  passive  congestion.  It  is  not  that  the  pressure 
or  the  toxic  substance  is  greatest  near  the  central  vein,  but  that 
the  cells  seem  less  resistant  to  all  sorts  of  deleterious  influences. 
The  degenerations  of  the  heart  muscle  cells  are  probably  the 
result  of  the  general  toxaemic  condition  although  some  direct 
TNT.  action  cannot  be  ruled  out.  The  fatty  change  in  the 
tubular  epitheliimi  of  the  kidneys  is  probably  due  both  to  the 
general  toxic  condition  and  to  the  elimination  of  TNT.  pro- 
ducts as  for  example  that  shown  by  Webster's  test.  However, 
the  lesions  are  not  due  to  that  substance  alone  because  the  test 
may  be  positive  for  a  long  time  without  kidney  symptoms  and  the 
kidney  lesions  at  autopsy  appear  very  acute.  The  lungs  require 
a  somewhat  more  extended  account  because  they  are  attacked  in 
two  ways,  (a)  Through  the  general  toxic  action  of  substances 
in  the  blood  from  which  probably  come  the  local  hemorrhages 
and  the  slowly  developing  edemas.  In  my  case  I  first  thought 
the  hemorrhagic  areas  Avere  infarcts  but  as  repeated  sections 
showed  no  evidences  of  thrombi,  emboli  or  of  other  obstruction 
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to  the  vessels  I  concluded  that  they  were  small  hemorrhages  of 
a  massive  type  and  of  some  days'  duration  as  shown  by  the  great 
number  of  golden  pigment  bearing  endothelial  cells  found  in 
their  borders,  (b)  The  direct  action  of  the  fumes  are  responsi- 
ble for  the  desquamation  of  the  bronchi  and  the  bronchiolitis. 
Dr.  Matthewson  has  stated  that  secondary  infections  after  gassing 
and  severe  edemas  are  common  and  it  is  easy  to  believe  that 
hemorrhages  may  also  result  from  the  direct  irritation  of  the 
gas.  Dr.  Wagner's  case  of  Bronchiolitis  Obliterans  (29)  belongs 
in  this  group.  I  am  indebted  to  Dr.  Klotz  for  having  had  the  op- 
portunity of  studying  some  of  Dr.  Wagner's  sections.  In  my 
series  of  organizing  pneumonias  I  have  had  two  instances  in 
which  the  organizing  process  has  extended  into,  and  closed  the 
bronchioles.  The  histological  lesions  in  my  cases  are  in  no  way 
at  variance  with  those  described  by  Wagner,  except  that  perhaps 
a  greater  portion  of  the  alveolar  tissues  are  involved  and  that 
the  history  and  clinical  findings  in  my  cases  showed  them  to  have 
followed  lobar  pneumonia.  Therefore,  the  bronchi  in  my  cases 
were  probably  secondarily  involved  and  not  primarily  as  de- 
scribed in  Wagner's  case.  In  the  light  of  our  present  knowledge 
of  TNT.  poisoning  and  perhaps  more  especially  because  of  Mat- 
thewson's  observations  regarding  the  predisposing  effects  of  gass- 
ing to  bronchial  infection,  I  am  inclined  toward  the  belief  that 
the  findings  in  Wagner's  case  were  due  to  an  infective  bronchio- 
litis and  peribronchiolitis  which  followed  the  gassing  rather  than 
to  the  direct  chemical  effect  of  the  fumes.  The  history  of  late 
onset  of  symptoms,  their  progressive  nature  and  Wagner's  obser- 
vation that  the  organizing  process  was  not  all  of  the  same  age 
seems  to  me  to  be  additional  evidences  of  infection.  Had  the 
organizing  process  begun  in  hemorrhagic  foci  or  in  a  generalized 
exudate  of  relatively  sudden  origin,  the  symptoms  would  likely 
have  been  severe  from  the  first.  If  the  irritation  had  been  grad- 
ual and  prolonged  a  general  decrease  in  the  size  of  the  lumen  due 
to  peripheral  encroachment  would  have  been  the  more  likely  se- 
quence. 

Pathogenesis  oe  Anaemias. 

TurnbuU  has  offered  an  explanation  for  the  cause  of  the 
anaemias.  He  believes  that  they  are  due  to  the  effect  of  TNT. 
or  some  chemical  derived  from  it  on  the  blood-forming  cells  in 
the  marrow  and  also  to  increased  blood  destruction  in  the  circu- 
lation which  he  considers  is  shown  by  the  .finding  of  large  quan- 
tities of  haemosiderin  in  the  liver. 
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TNT.  Poisoning  a  True  Acute  Yellow  Atrophy. 

Several  workers  have  attempted  to  differentiate  TNT. 
toxic  hepatitis  from  the  lesion  long  since  known  as  acute  yellow 
atrophy.  The  points  made  were  those  of  greater  fat  content  and 
less  bile  precipitation  within  the  liver  cells  and  in  the  phagocytes 
in  TNT.  poisoning  than  in  yellow  atrophy.  In  my  sections  no 
such  dift'erentiation  could  have  been  made  because  the  sections 
from  the  best  preserved  areas  presented  the  differential  points 
in  favor  of  TNT.  and  the  more  advanced  areas  in  which  only 
islands  of  liver  cells  remained  satisfied  all  of  the  requirements  of 
acute  yellow  atrophy.  A  review  of  the  descriptions  cited  above 
will  show  that  while  individual  instances  may  vary  slightly  the 
majority  of  findings  go  to  prove  that  TNT.  can,  and  does  pro- 
duce the  typical  classical  lesions  of  acute  yellow  atrophy. 

The  study  of  T.  N.  T.  toxic  jaundice  throws  considerable 
light  on  the  whole  question  of  liver  lesions  and  by  giving  us 
tangible  knowledge  of  the  relations  between  the  acute  changes 
and  the  clinical  data  promises  to  clear  up  in  a  measure  at  least 
one  class  of  cirrhosis  of  the  liver.  Mallory  (23)  classified  one 
group  of  cirrhoses  as  being  due  to  the  end  products  of  toxic  de- 
structive lesions  similar  to  acute  yellow  atrophy  and  future  au- 
topsies on  cases  who  have  recovered  from  severe  T.  N.  T.  toxic 
jaundice  attacks  should  definitely  determine  this  point. 

Prevention. 

Trinitrotoluene  poisoning  is  a  disease  which  lends  itself 
more  readily  to  prevention  than  to  cure.  The  British  Ministry 
of  Munitions  (15,  25)  has  issued  a  long  list  of  rules  controlling 
the  employment  and  hygiene  of  munition  workers.  Some  of  the 
things  insisted  upon  are :  The  employment  of  no  persons  under 
eighteen  without  special  permission,  rotation  of  work  at  two 
weeks  intervals,  large  and  well  ventilated  work  rooms,  good  and 
serviceable  lavatories,  the  use  of  masks,  gauntlets  and  regularly 
laundered  overalls,  the  furnishing  to  employees  free,  of  milk  or 
cocoa  daily,  and  regular  weekly  medical  inspection  by  a  physician. 
By  the  close  observance  of  these  rules  poisonings  could  be  prac- 
tically eliminated. 

Summary  and  Conceusions. 

Trinitrotoluene  may  be  absorbed  by  the  body  by  way  of 
the  skin  and  alimentary  tract  and  probably  also  by  the  lungs.  It 
forms  toxic  products  in  the  body,  at  least  one  of  which  is  demon- 
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strable  in  the  urine.  Under  certain  conditions.  TNT.  or  some 
chemical  compound  of  it  attacks  the  liver  and  produce.'?  lesions 
which  are  anatomically  identical  with  those  known  as  acute  yel- 
ow  or  acute  red  atrophy.  The  condition  is  accompanied  by  a  gen- 
eral icterus  of  the  skin  and  about  one-fourth  of  the  cases  end 
fatally.  In  other  instances  the  blood  forming  centers  of  the  bone 
marrow  are  destroyed  and  a  form  of  aplastic  anaemia  is  the 
result. 

Thanks  are  due  to    Drs.  Matthewson,  McKelvy  and  Schil- 
decker  for  their  permission  to  report  this  case. 
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A  FATAL  CASE  OF  TOXIC  JAUNDICE  CAUSED  BY 

DINITROPHENOL. 

A.  S.  Warthin. 

Pathological  Laboratory,  University  of  Michigan, 

Ann  Arbor,  Michigan. 

Poisoning  by  dinitro phenol  is  not  mentioned  by  either 
Thompson  or  Oliver.  Dr.  Alice  Hamilton,  likewise,  does  not 
mention  it  in  the  Government  Bulletin  of  occupational  poisoning 
in  munition  workers.  In  a  personal  communication,  however, 
she  writes  that  she  knows  of  no  cases  of  dinitrophenol  poisoning 
in  this  country,  although  she  has  suspected  that  some  of  the 
cases  of  picric  acid  poisoning  reported  were  in  reality  dinitro- 
phenol cases.  Kober  says  that  "Dinitrophenol  may  cause  acute 
symptoms  of  industrial  poisoning  similar  to  those  observed  from 
nitrobenzol." 

The  physiologic  and  toxic  action  of  the  nitrophenols  (para-, 
di-,  meta-  and  ortho-)  has  been  studied  by  Baumann  and  Herter, 
Hammerbacher,  Gibbs  and  Hare,  Rohl,  Gibbs  and  Rechert,  and 
Leymann.  The  fatal  dose  of  dinitrophenol  for  a  i  Kg.  dog  was 
found  to  be  0.05. ;  when  injected  into  the  jugular  vein  the  heart's 
action  was  markedly  inhibited,  the  activity  of  the  motor  nervous 
system  lowered  and  death  occurred  through  respiratory  or  car- 
diac paralysis.  Degenerative  changes  were  found  in  liver  and 
kidney,  poikilocytosis  without  brown  coloration  of  the  red  blood 
cells  in  the  dog,  and  methemoglobin  in  the  cat.  These  early 
pathologic  studies  are  very  incomplete  and  of  little  value.  The 
experimental  work  was  carried  out  chiefly  from  the  physiologic 
side  and  little  study  made  of  gross  or  microscopic  pathology. 

There  apparently  exists  in  the  literature  only  one  observation 
of  the  pathological  changes  occurring  in  a  fatal  human  case  of 
dinitrophenol  poisoning.  (Barral  et  Martin  :  Intoxication  par  le 
dinitrophenol,  Lyon  Medical,  Vol.  125,  1916,  p.  276)  ;  at  least. 
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1  have  been  unable  to  find  any  other.  In  the  case  reported  the 
patient  had  been  working  for  six  months  in  a  powder  factory, 
engaged  in  the  drying  of  dinitrophenol  after  its  washing  with 
water.  When  the  turbines  were  active  he  was  exposed  to  an 
atmosphere  containing  a  fine  spray  mixed  with  particles  of 
dinitrophenol.  Until  the  day  of  his  death  he  had  not  presented 
himself  to  the  medical  service.  He  was  taken  suddenly  ill  at 
mid-day,  after  leaving  his  work  at  the  usual  hour  in  the  morning. 
The  physician  who  examined  him  at  the  time  found  him  suffer- 
ing from  intense  headache,  vomiting,  bronchial  rales,  cardiac 
arrhythmia,  pulse  no,  temperature  40.8^.  After  a  slight  ameliora- 
tion at  thirteen  hours,  he  died  at  fourteen  and  a  half  hours. 

Autopsy  showed  the  skin  of  the  hands,  feet,  abdomen  and 
forehead  colored  yellow ;  the  hairs  also  were  yellow.  In  the 
trachea  and  large  bronchi  there  was  a  blood-tinged  froth.  The 
lungs  showed  a  marked  oedema;  the  other  organs  appeared  nor- 
mal. In  the  absence  of  any  condition  explaining  the  cause  of  the 
pulmonary  oedema,  the  various  organs  and  their  contents  were 
subjected  to  a  toxicological  examination.  The  urine  contained 
albumin,  aminonitrophenol  and  traces  of  dinitrophenol.  No 
nitro-derivatives  were  found  in  the  stomach.  The  bloody  fluid 
and  sputum  obtained  from  the  cut  surface  of  the  lungs  showed  a 
marked  content  in  dinitrophenol.  From  the  lungs  and  the  blood 
of  the  heart  there  was  obtained  a  notable  quantity  of  dinitro- 
enol.  The  liver  contained  aminonitrophenol  without  dinitro- 
phenol. The  reduction  of  dinitrophenol  to  aminonitrophenol 
appeared  to  be  carried  out  chiefly  in  the  liver.  In  the  kidney  a 
trace  only  of  aminonitrophenol  was  found.  The  stomach  con- 
tained no  trace  of  nitro-  derivatives. 

Death  w^as  regarded  as  due  to  an  acute  pulmonary  oedema 
due  to  the  absorption  by  the  lung  of  dinitrophenol.  As  the  man 
was  an  alcoholic  the  specific  action  of  the  poison  upon  the  lungs 
W'as  thought  to  be  favored  by  his  alcoholism,  the  presence  of 
alcohol  favoring  the  dissolution  of  the  dinitrophenol,  and  the 
alcoholic  degeneration  of  the  body  retarding  or  preventing  elim- 
ination of  the  poison. 

The  authors  further  state  that  as  the  result  of  experiments, 
as  yet  unpublished,  upon  the  toxicity  of  dinitrophenol,  the  quan- 
tity of  dinitrophenol  found  in  the  body  of  this  case  is  not  suffi- 
cient to  explain  his  death  on  the  grounds  of  a  general  intoxication. 

They  conclude  that  alcoholics  and  men  presenting  hepatic, 
pulmonary  or  renal  lesions  should  not  be  employed  in  the  hand- 
ling of  this  product.    On  the  other  hand  to  prevent  accidents  that 
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Fig.  I. — Border  of  Degenerated  Area  oe  Liver  Lodule,  Showing  the 
Fatty  Degenerative  Infiltration  and  Simple  Necrosis  of  the  Liver 
Cells. 
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Necrosis  of  the  Liver  Lobule. 
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possibly  might  be  fatal,  the  turbines  should  be  covered  while  they 
are  in  use,  and  the  workers  should  wear  a  mask  during  their 
manipulations. 

In  October,  1917,  there  was  received  at  my  laboratory  a 
specimen  of  urine  and  liver  from  a  man  dying  in  a  chemical  plant 
where  dinitrophenol  was  being  manufactured.  The  man  was  said 
to  have  died  "'with  all  the  symptoms  of  some  kind  of  poisoning." 
No  data  concerning  his  symptoms  in  detail  or  the  post-mortem 
findings  were  furnished  us  beyond  the  fact  that  he  was  jaundiced. 

URINE  EXAMINATION". 

(Dr.  Weller.) 

Sample  consists  of  2  ounces  of  dark  yellowish-red  urine, 
slightly  smoky,  but  with  a  definite  greenish  coloration. 

Slightly  turbid.     Reaction  faintly  acid. 

Albumin, — trace. 

Bile  pigment,— abundant.  Foam  bright  yellow  on  shaking, 
Rosenbach's  test  for  bile  pigment,  positive. 

Microscopical  examination  of  sediment  obtained  by  centri- 
fugation  shows,  no  crystalline  elements.  Very  rich  in  epithelial 
cells,  chiefly  renal. 

Tests  for  phenol  derivatives,  (both  dinitro-  and  trinitro-) 
strongly  positive.  A  portion  of  the  urine  was  treated  with  brom- 
ine water.  A  precipitate  was  gradually  thrown  down.  This  was 
flocculent  at  first  but  later  settled  out  as  a  heavy  yellowish  white 
solid  (tribromphenol).  Another  portion  was  rendered  strongly 
alkaline  with  NaOH  when  the  color  changed  from  light  yellow 
to  a  deep  orange  red.  These  tests  were  duplicated  upon  normal 
urine  to  which  a  small  amount  of  5%  phenol  was  added  and  then 
changed  to  nitrophenol  by  boiling  with  nitric  acid. 

PATHOLOGY  O?  LIVER. 

Liver  grass-green,  icteric,  capsule  wrinkled,  lobules  smaller 
than  normal  to  the  naked  eye. 

Microscopically,  the  capsule  is  wrinkled,  thrown  into  num- 
erous folds,  indicating  very  recent  reduction  in  size.  Lobules 
are  smaller  than  normal.  All  blood  vessels  greatly  congested, 
particularly  central  and  sub-lobular  veins.  The  central  portions 
of  the  lobules  are  greenish,  brownish  or  yellowish-stained  from 
the  acute  icterus  present,  bilirubin  in  the  liver-cells  and  bile 
capillaries.  The  liver  cells  in  the  central  zone  are  disassociated, 
and  show  cloudy  swelling,  early  necrosis,  and  fat  droplets.  Minute 
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fat  droplets  (degenerative  fatty  infiltration  )are  present  through- 
out the  entire  lobule,  but  are  much  more  prominent  in  the  inter- 
mediate and  peripheral  zones.  (See  Fig.  i.)  These  changes 
vary  greatly  in  degree,  being  very  much  more  marked  in  certain 
areas  than  in  others.  The  blood  vessels  show  an  increased  num- 
ber of  leukocytes  and  many  of  the  periportal  islands  show  a 
definite  leukocyte  infiltration.  Hyaline  and  agglutination  red 
cell  thrombi  are  found  in  many  of  the  intralobular  capillaries. 
(See  Fig.  2.)  Brownish  fragmented  red  cells  occur  also  in  the 
capillaries. 

The  microscopical  appearances  are  those  of  a  very  acute 
degenerative  hepatitis,  the  changes  not  differing  from  those  seen 
in  the  liver  as  the  result  of  many  hepatotoxic  poisons :  chloro- 
form, arsenic,  TNT,  phosphorus,  etc.,  and  in  acute  yellow  atrophy 
and  eclampsia.  The  only  distinguishing  feature,  if  there  is  one, 
is  in  the  large  number  of  hyaline  thrombi  present  in  this  case. 
There  appears  to  have  been  a  very  marked  destruction  of  the 
blood  cells.  The  urine  shows  a  similar  degenerative  toxic  action 
upon  the  kidneys,  as  revealed  by  the  marked  desquamation  of 
tubular  epithelium. 

This  case,  while,  unfortunately,  incomplete  in  the  absence 
of  a  thorough  autopsy,  shows  evidence  of  a  poison  causing  mark- 
ed degeneration  of  liver  and  renal  epithelium,  acute  degenera- 
tive hepatitis,  with  icterus,  agglutination  of  red  blood-cells,  for- 
mation of  hyaline  thrombi,  with  the  demonstration  in  the  urine 
of  nitrophenols. 

Dinitrophenol  must  be  added  to  the  list  of  dangerous  occu- 
pational hepatotoxic  poisons,  capable  of  producing  acute  yellow 
atrophy  and  toxic  jaundice.  At  this  time  it  is,  therefore,  increas- 
ingly important  that  suitable  protection  be  provided  for  workers 
with  this  product  in  munitions  manufacture. 

THE   PATHOLOGY  OF  GASSING.*   ■ 

Cari,  Vernon  Weller,  M.S.,  M.D. 
Ann  Arbor,  Michigan. 

A  large  and  almost  entirely  new  field  of  pathology  has  been 
opened  up  by  the  modern  use  of  poisonous  gases  in  warfare.  Un- 
til the  deliberate  and  studied  adoption  of  this  means  of  attack 
by  the  Germans  in  April,  191 5,  most  of  the  types  of  gassing,  which 
have  now  become  all  too  common,  were  known  only  through  the 

*  From  the  Department  of  Pathology  of  the  University  of  Michigan. 
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rare  occurrence  of  laboratory  and  industrial  accidents.  Some  of 
them,  induced  by  hitherto  little  known  organic  compounds,  are 
without  precedent  in  pre-war  medical  literature.  But  now  re- 
search in  the  pathology  of  these  conditions  has  come  to  be  not 
alone  a  matter  of  scientific  interest,  but  an  absolute  necessity 
to  the  successful  conduct  of  the  war. 

The  literature  upon  the  pathology  of  gassing  is,  for  the  great- 
er part,  characteristic  of  the  mass  of  material  which  has  accrued 
to  each  of  the  important  medical  aspects  of  the  war.  As  will  be 
seen  in  this  short  review  and  the  accompanying  bibliography,  the 
published  work  directly  and  indirectly  concerned  with  this  sub- 
ject has  already  become  voluminous,  comprising  considerably 
more  than  one  hundred  titles.  Unfortunately,  however,  relatively 
few  of  these  articles  contribute  materially  to  an  exact  understand- 
ing of  the  lesions  produced  by  the  various  agents  employed  in 
military  gassing.  The  reasons  for  this  are  obvious  and  sufficient. 
In  the  emotional  stress  and  strain  of  the  first  gas  attacks  in 
Flanders,  all  attention  was  rightly  turned  toward  means  of  allev- 
iation and  protection,  and  these  considerations,  together  with  the 
highly  colored  but  none  too  scientific  descriptions  of  the  refined 
tortures  there  witnessed,  fill  the  articles  of  that  period.  The  rapid 
progress  made  in  elaborating  the  method  of  the  gas  attacks  with 
the  frequent  changes  in  the  agent  used,  seemed  to  leave  little 
time  or  opportunity  for  approaching  the  problem  either  by  the 
experimental  ipethod  or  through  the  careful  study  of  the  gross 
and  microscopical  changes  found  at  autopsy.  Uncertainty  as 
to  the  identity  of  the  gas  causing  the  particular  casualties  in 
question  has  rendered  many  of  the  case  reports  of  little  value 
and  the  fact  that  a  mixture  of  irritative  and  asphyxiative  gases 
rather  than  a  single  substance  has  usually  been  employed  has  in- 
troduced much  confusion  in  attempting  to  assign  to  components 
of  the  mixture  precise  causative  eft"ects.  Still  another  reason  for 
the  somewhat  disappointing  character  of  this  literature,  consider- 
ed as  a  whole,  has  been  the  military  necessity  of  withholding 
from  publication,  for  a  time,  at  least,  data  concerning  the  char- 
acter of  the  gases  used  on  certain  occasions  and  the  morbidity  and 
mortality  produced  by  them.  Notwithstanding  these  handicaps 
a  number  of  excellent  papers  have  already  appeared  and  the 
general  adoption  of  the  experimental  method  in  attacking  this 
problem  promises  much  for  the  future. 

The  use  of  cloud  or  drift  gas  and  of  charged  explosive 
shells,  bombs,  grenades,  etc.,  are  the  two  methods  by  means  of 
which  gassing  is  usually  accomplished.     The  first  of  these,  al- 
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though  singularly  successful  when  first  employed,  is  in  reality 
strictly  limited  in  its  application  since  only  those  gases  which  are 
considerably  heavier  than  air  and  which  can  be  provided  in 
enormous  quantities  can  be  thus  employed.  Its  use  is  likewise  de- 
pendent upon  favoring  atmospheric  and  topographical  conditions. 
None  of  these  factors  is  concerned  in  the  dissemination  of 
-poisonous  gases  by  means  of  charged  shells  and  grenades,  so  that 
this  method  is  available  at  all  times  for  a  very  large  number  of 
gases  and  volatile  liquids.  In  addition,  gassing,  as  it  occurs 
in  warfare  may  be  brought  about  by  a  number  of  other  methods. 
In  military  mines  it  may  occur  from  exposure  to  either  nitrous 
fumes  or  carbon  monoxide  generated  in  previous  explosions  in 
the  same  area.  Sundell  (80)  states  that  in  the  area  with  which 
he  was  famihar  more  casualties  occurred  during  the  few  days 
subsequent  to  the  explosion  of  a  hostile  mine  than  at  the  time  of 
the  explosion  itself.  The  carbon  monoxide  permeated  the  fri- 
able chalky  soil  or  was  confined  in  fissures  produced  by  the  ex- 
plosion only  to  be  released  by  fresh  workings  or  pufi:ed  out  inta 
the  mine  by  the  settling  of  the  soil.  In  naval  warfare  (Carpenter 
(56)),  likewise,  gassing  is  an  important  factor  and  here  the  chief 
hazards  are  from  smoke  and  explosion  gases.  These  may  be 
derived  from  fires  starting  below  deck,  from  funnel  smoke  en- 
tering pierced  ventilators  and  thus  reaching  all  parts  of  the  ship, 
from  the  bursting  charges  of  exploding  enemy  shells,  from  the 
powder  gases  of  the  ship's  own  guns,  or  even  from  overheated 
lacquer  and  paint  on  turret  guns  (in  the  U.  S.  navy  the  breaches 
of  the  guns  are  unpainted).  The  transportation  of  troops  by 
automobile  has  introduced  still  another  gassing  hazard  and  ac- 
cidents similar  to  the  garage  deaths  of  civil  life  are  met  with. 
Such  a  case  is  described  by  Teynac  (81).  Eight  officers  who  were 
being  transported  in  a  closed  automobile  from  one  sector  to  an- 
other were  found  unconscious  on  the  floor  of  the  vehicle  at  the  end 
of  the  three  and  one  half  hour  journey.  It  was  subsequently 
shown  that  exhaust  gases  could  enter  the  enclosed  compartment 
through  the  floor.  In  this  instance  all  of  those  overcome  event- 
ually recovered.  In  both  France  and  Germany  soldiers  have  been 
poisoned  by  arsine,  produced  as  an  impurity  in  the  generation  of 
hydrogen  for  filling  balloons  (Cevidalli  (57)  ). 

Lists  of  the  gases  used  in  the  present  war  have  been  com- 
piled by  Hill  (20),  Cevidalh  (57),  Gallo  (66),  Filippini  (64),  and 
others.  Some  of  these  authors  have  included  with  gases  known  to 
have  been  used,  others  said  to  have  been  used  but  not  yet  verified. 
The  Hst  given  by  Vaughan  (106)  is  the  most  recent  and  complete 
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for  it  includes  many  of  the  organic  compounds  which  have  play- 
ed so  farge  a  part  in  the  past  year.  Those  gases  and  volatile 
liquids'  known  to  have  been  used  include  chlorine,  phosgene, 
hydrocyanic  acid,  phosphine,  arsine,  hydrosulphuric  acid,  dichlore- 
thyl-sulphid  (mustard  gas),  chloropicrine,  acroleine,  methyl- 
chloro-sulphate,  bromide  of  benzyl,  chloracetone,  bromacetone, 
iodacetone,  bromacetic  ether  and  iodacetic  ether.  Others,  the  use 
of  which  has  been  less  authentically  stated  or  implied  are  nitrogen 
peroxide,  carbon  monoxide,  sulphur  dioxide,  bromine,  cyanogen, 
arsenic  trichloride  and  phosphorus  trichloride.  Regardless  of 
their  intentional  use  as  gassing  agents,  carbon  monoxide  and 
nitrous  fumes  have  to  be  considered  because  of  their  production 
as  explosion  gases  and  as  products  of  the  burning  of  explosives 
without  detonation.  In  the  open  there  can  be  but  little  danger 
from  these  two,  but  in  military  mines  and  underground  shelters 
they  play  an  important  part. 

The  pathology  of  many  of  the  gases  above  mentioned  is  at 
present  understood  only  in  the  most  general  way  and  attempts 
to  group  them  according  to  similarity  of  action  are  far  from 
satisfactory.  Arsine,  phosphine,  hydrocyanic  and  hydrosulphuric 
acids  are  known  to  cause  death  directly,  that  is,  by  virtue  of 
their  intrinsic  toxicity.  On  the  other  hand,  chlorine,  phosgene 
and  many  others  are  more  commonly  described  as  causing  an 
asphyxiative  death  by  reason  of  pulmonary  changes.  As  will  be 
seen,  however,  there  are  many  reasons  for  thinking  that  this 
is  but  a  matter  of  degree  and  that  death  may  be  as  direct  and  al- 
most as  immediate  after  chlorine  gassing  as  after  hydrocyanic 
acid.  Similarly,  those  gases  which  are  characterized  by  their 
lacrymatory  effect  and  are  thus  grouped  together  are  in  some  in- 
stances extreme  respiratory  tract  irritants  as  well,  and  in  sufficient 
concentration  may  produce  an  asphyxiative  death  through  pul- 
monary oedema.  The  so-called  mustard  gas  has  both  of  these 
properties,  but  is  still  more  notorious  by  reason  of  the  skin  lesions 
which  it  produces  by  direct  contact.  It  will  thus  be  seen  that  for 
the  present  the  pathology  of  gassing  can  be  considered  only  from 
the  standpoint  of  the  lesions  produced  by  individual  gases. 

Chlorine.  Chlorine  has  a  density  of  2.450,  is  liquid  at 
ordinary  temperatures  under  relatively  low  pressure  and  is  high- 
ly irrespirable.  It  is  therefore  well  suited  to  use  as  a  cloud  or 
drift  gas.  Klotz  (90)  found  that  a  concentration  as  low  as  i  part 
in  10,000  would  produce  acute  poisoning  in  small  animals.  Filip- 
pini  (64)  gives  .05%  as  a  fatal  concentration  while  one  of  .4% 
to  .6%  produces  speedy  death.     In  experimental  animals  death 
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may  be  produced  within  one  to  two  minutes  wnth  higher  per- 
centages. 

The  symptomatology  and  pathology  of  chlorine  gassing  de- 
pend entirely  upon  the  concentration  of  the  gas  and  the  duration 
of  exposure  to  it.  All  show  from  the  first  the  most  intense  irrita- 
tion of  the  respiratory  mucous  membranes  with  incessant  cough- 
ing. Those  most  severely  affected  die  in  the  trenches  within  a 
few  minutes,  with  or  without  haemoptysis,  and  when  found  have 
a  faint  greenish  yellow  appearance  like  that  of  asphyxia  pallida 
(Bradford  &  Elliott  (6)  ).  The  hterature  aft'ords  no  record 
of  post  mortem  findings  in  these  immediately  fatal  cases.  In  dogs 
similarly  poisoned,  the  peripheral  vessels  do  not  bleed  at  autopsy 
and  the  lungs  are  found  to  be  shrunken,  dry,  bloodless  and  friable. 
Men  who  survive  the  attack  for  a  few  hours  develop  the  most 
intense  acute  pulmonary  oedema  with  extreme  cyanosis,  dyspnoea 
and  very  abundant  frothy  expectoration,  often  blood  tinged. 
Most  of  the  deaths  occur  in  this  stage.  Autopsies  of  cases  dying 
during  this  asphyxial  stage  show  (Black,  Glenny  &  McNee  (5), 
Henry  (18),  and  others)  a  well  marked  inflammation  of  the 
pharynx  and  larynx  without  membrane  formation,  intense  con- 
gestion and  oedema  of  the  trachea  and  larger  bronchi,  and  a  most 
extraordinary  oedema  of  the  lungs  such  that  the  patient  has  liter- 
ally drowned  in  his  own  body  fluids.  Sub-pleural  haemorrhages 
are  practically  always  present,  evidence  of  the  essentially  asphyx- 
iative  character  of  the  death.  Sub-epicardial  and  sub-endo- 
cardial  haemorrhages  may  also  be  present.  Intervesicular  emphy- 
sema is  common  and  mediastinal  emphysema  by  no  means  rare. 
In  7%  of  the  cases  (Sisto  (79)  ),  there  is  a  sub-cutaneous 
emphysema  appearing  at  the  base  of  the  neck  and  spreading  over 
the  anterior  surface  of  the  thorax,  reaching  eventually  to  the  ab- 
domen and  scrotum.  The  heart  is  dilated,  particularly  on  the  right 
side.  All  abdominal  organs  show  marked  passive  congestion. 
The  stomach  in  all  cases  shows  a  marked  catarrh  and  in  most  cases 
sub-mucous  haemorrhages. 

As  the  intense  oedema  disappears,  the  frothy  sputum  grad- 
ually becomes  more  purulent  and  a  severe  muco-purulent  bronchi- 
tis develops.  In  this  stage  the  damaged  lung  tissue  is  especially 
open  to  bacterial  invasion  and  pulmonary  gangrene  or  pneumonia 
may  terminate  the  picture.  Those  who  have  been  severely  gass- 
ed with  chlorine,  recover  but  slowly  and  for  months  are  dyspnoeic 
and  cyanotic  on  slight  exertion.  Just  what  the  reparative  pro- 
cesses may  be  in  these  cases  is  not  yet  known  but  it  seems  prob- 
able that  there  is  marked  increase  in  the  fibrous  connective  tissue 
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of  the  lung  and  that  the  more  severe  cases  undergo  to  some  ex- 
tent an  obHterative  bronchioHtis. 

As  the  most  striking  feature,  both  of  the  symptomatology 
and  of  the  gross  pathology  of  chlorine  gassing,  the  pulmonary 
oedema  has  aroused  much  interest.  Its  appearance  is  so  rapid 
that  it  scarcely  seems  possible  that  it  could  be  purely  inflammatory' 
in  character.  According  to  Hill  (20),  the  exudation  follows  di- 
rectly upon,  and  as  a  result  of,  the  injury  to  the  surface  epithe- 
lium and  underlying  capillaries  and  he  cites  experimental  evidence 
in  support  of  his  belief.  Schafer  (42),  on  the  contrary,  by  a 
series  of  elaborate  studies  on  cats,  rabbits  and  dogs  came  to  the 
conclusion  that  chlorine  produces  its  fatal  results  by  causing 
obstruction  of  the  pulmonary  vessels,  amounting  in  some  cases 
to  complete  stasis.  He  also  called  attention  to  the  vicious  circle 
between  oedema  and  vascular  obstruction. 

This  conclusion  of  Schafer's  has  been  supported  and  ex- 
plained by  observations  upon  the  blood  and  circulatory  changes 
in  chlorine  gassing,  which,  taken  as  whole,  represent  the  most 
important  advance  that  has  been  made  in  the  pathology  of  gassing. 
It  has  been  repeatedly  noted  that  the  blood  of  chlorine  gassed 
patients  coagulates  with  great  rapidity.  So  marked  is  this  change 
that  therapeutic  blood-letting  is  oftentimes  a  matter  of  much  dif- 
ficulty. The  dark  colored,  thick,  viscid  blood  flowing  sluggishly 
from  even  large  veins  is  frequently  described.  Pulmonary  throm- 
boses and  infarction  are  also  noted  in  the  earlier  autopsy  reports 
but  no  great  stress  is  laid  upon  their  importance,  yet  thromboses 
elsewhere  in  the  body  are  mentioned  in  case  reports  with  signifi- 
cant frequency.  For  instance:  Giroux  (13),  describes  a  case 
of  hemiplegia  consequent  to  chlorine  gassing  which  he  attributes 
to  the  thrombosing  action  of  chlorine;  Sisto  (79),  notes  throm- 
bosis of  a  brachial  artery;  Bradford  and  Elliott  (6),  record  three 
cases  with  vascular  obstruction  in  the  lower  extremities,  with 
progressive  loss  of  the  arterial  pulse,  coldness  and  lividity  of  the 
limb  and  threatened  gangrene;  Kramer's  (91)  case  showed  pul- 
monary and  coronary  thrombosis  together  with  a  parietal  throm- 
bus of  the  left  ventricle;  Boldireff  (83),  warns  that  there  must 
"be  no  rubbing  of  the  gassed  patient  in  order  to  warm  him  as  this 
is  liable  to  induce  embolism.  Pozhariski  (39),  finds  that  among 
the  severe  changes,  noted  in  cases  dying  in  the  first  twelve  hours 
after  chlorine  gassing,  is  the  marked  increase  in  the  coagulability 
of  the  blood  rendering  it  thick  and  unable  to  circulate  freely. 
He  finds  white  thrombi  in  many  cases  and  concludes  that  the 
blood  changes  and  thrombus  formation  so  embarrass  the  work 
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of  the  heart  that  tissue  asphyxia  results.  He  further  states  that 
embohsm  and  infarction  are  to  be  expected  among  the  complica- 
tions. 

Hake  (15)  investigated  the  direct  action  of  chlorine  upon  the 
blood  ifi  vitro,  but  the  conditions  of  his  work  were  not  such  as  to 
throw  light  upon  the  factor  of  coagulability.  He  did  find,  how- 
ever, that  the  characteristic  dark  bands  of  the  oxyhemoglobin 
absorption  spectrum,  as  obtained  in  dilute  blood,  are  discharged  by 
adding  chlorine  water  drop  by  drop  and  that  if  chlorine  gas  is 
allowed  to  bubble  through  dilute  blood,  the  iron  of  the  hemo- 
globin, at  least  in  part,  passes  into  solution  in  the  colorless  filtrate 
and  can  be  there  demonstrated  by  the  usual  tests.  He  calls  at- 
tention to  this  permanent  destruction  of  the  hemoglobin  as  a 
possible  explanation  of  the  immediately  fatal  cases  of  chlorine 
gassing,  since  this  change  if  it  takes  place  in  the  human  body 
would  be  more  serious  even  than  the  more  or  less  temporary 
fixations  of  carbon  monoxide  and  cyanogen  with  hemoglobin. 

The  recently  published  work  of  Klotz  (90)  is  an  important 
contribution  to  the  study  of  the  blood  changes  in  chlorine  gass- 
ing. He  finds  that  in  severely  and  fatally  gassed  animals  there  is 
microscopical  evidence  of  coagulation  within  the  dilated  capillar- 
ies. While  this  may  be  the  result  of  the  abstraction  of  fluid,  as 
may  also  be  the  increased  viscosity  of  the  blood,  it  seems  more 
probable  that  the  local  and  direct  efifect  of  the  chlorine  hastens 
coagulation  for  he  shows  that  human  blood  in  an  atmosphere  of 
I -1000  chlorine  coagulates  in  about  15  seconds  and  more  rapidly 
in  stronger  concentrations.  He  does  not,  however,  assign  this  as 
the  sole  reason  for  the  acute  deaths.  '"It  would  appear  that  the 
acute  deaths  of  the  experimental  animals  were  the  direct  result  of 
obstruction  of  the  pulmonary  circulation  and  that  the  presence 
of  the  pulmonary  oedema  was  a  factor  in  this  regard."  If  the 
individual  lives  somewhat  longer,  the  fatal  result  is  more  partic- 
ularly associated  with  the  oedema. 

It  will  thus  be  seen  that  the  most  important  action  of  chlorine 
is,  perhaps,  its  power  to  lower  the  coagulation  time  of  the  blood. 
If  further  experimental  work  supports  this  view,  it  will  complete- 
ly alter  all  former  conceptions  of  the  pathology  of  chlorine  gass- 
ing. As  a  working  hypothesis,  it  explains  the  immediate  deaths ; 
the  dry  and  almost  bloodless  condition  of  the  lungs  in  animals 
gassed  with  rather  high  concentrations ;  the  initiation  of  the  vic- 
ious circle  which  includes  pulmonary  stasis,  pulmonary  oedema 
and  cardiac  dilatation ;  and  the  thrombosis,  infarction,  embolism 
and  multiple  haemorrhages  which  are  part  of  the  clinical  picture. 
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The  changes  in  the  ceUular  elements  of  the  blood  are  ap- 
parently not  important.  The  erythrocyte  count,  as  reported,  is 
usually  about  normal  although  the  concentration  of  the  blood  by 
the  extreme  pulmonary  oedema  must  be  remembered.  Evidence 
of  a  slight  hemolytic  icterus  has  been  given  in  a  few  case  reports, 
but  hemolysis  does  not  play  any  great  part.  Heitz  (i6)  quotes 
below  that  the  hemoglobin  reading  of  fifteen  subjects  examined 
on  the  eighth  to  eleventh  day  averaged  ioo%.  The  white  cells 
in  this  same  series  of  cases  ranged  from  7000-10,000.  Miller 
(97)  finds  that  a  case  which  has  been  gassed  sufficiently  severely 
to  produce  symptoms  lasting  for  some  time  shows  a  more  or  less 
marked  relative  lymphocytosis  which  takes  some  time  to  develop, 
three  to  four  months,  at  least.  This  he  attributes  to  chronic 
inflammatory  changes  in  the  lung. 

The  gastro-intestinal  lesions  in  chlorine  gassing  are  also 
important.  Acute  epigastric  pain,  with  vomiting,  oftentimes 
bloody,  is  very  frequently  one  of  the  early  manifestations.  Alter- 
ed blood  may  be  vomited  for  several  days  following  the  gas  attack 
and  those  who  have  been  at  all  seriously  afifected  usually  show 
anorexia  and  intolerance  of  food.  Leoper,  Peytel  and  Sabadini 
(30)  describe  cases  which  had  unmistakable  signs  of  a  severe 
erosive  gastritis,  eventually  relieved  by  bicarbonate  of  soda  and  a 
milk  diet.  Reference  has  already  been  made  to  the  post  mortem 
changes  in  the  stomach ;  congestion,  petechial  haemorrhages, 
patches  of  bloody  suffusion  and  in  some  cases  ulcerations.  Brad- 
ford and  Elliott  (6)  found  the  stomach  full  of  blood  in  two  out 
of  sixteen  autopsies.  Similar  but  less  marked  changes  have  been 
described  for  the  duodenum.  Sergent  and  Agnel  (43)  attribute 
the  gastric  changes  to  local  caustic  action  from  swallowing  the 
gas.  They  are  more  probably  asphyxiative,  embolic  or  throm- 
botic. 

In  regard  to  changes  in  the  central  nervous  system  Neiding 
(100)  states  that  of  274  cases  of  drift  gas  poisoning  (probably 
chlorine  but  possibly  chlorine  combined  wath  phosgene)  more 
than  50%  presented  objective  nervous  manifestations.  The  head- 
ache and  feeling  of  extreme  fatigue  are  considered  by  Bradford 
and  Elliott  (6)  as  signs  of  toxic  lesions  of  the  central  nervous 
system  but  they  found  no  gross  changes  in  the  brain  at  autopsy. 
Miliary  haemorrhages  are  described  by  several  but  they  seem  to 
be  a  much  less  constant  finding  in  chlorine  than  in  phosgene 
poisoning. 

Chlorine  gassing  does  not  produce  characteristic  paren- 
chymatous changes  in  either  liver  or  kidneys.     Surprisingly  few 
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cases  have  shown  albuminuria.  After  the  first  week  the  per- 
centage is  higher  but  this  is  doubtless  to  be  attributed  to  the  ad- 
vent of  pulmonary  infections.  Bradford  and  Elliott  (6)  found 
that  in  all  men  dying  in  the  second  week  the  kidneys  showed 
the  changes  of  a  moderate  acute  parenchymatous  nephritis,  yet 
none  of  them  had  had  oedema  and  only  one  uraemic  symptoms; 
and  the  authors  emphasize  the  usual  absence  of  albumin  and 
casts  in  their  gassed  cases. 

Sergent  and  Agnel  (43)  suggest  that  the  feeling  of  general 
weakness,  the  great  fatigue,  the  hypotension  and  fall  of  tempera- 
ture call  to  mind  the  phenomena  of  suprarenal  insufficiency.  Voi- 
venal  and  Martin  (107)  insist  that  gassed  cases  show  a  suprare- 
nalitis  with  insufficiency.  There  is,  however,  no  gross  or  micro- 
scopical evidence  of  structural  changes  in  the  adrenal  in  cases 
known  to  be  due  to  uncomplicated  chlorine  poisoning. 

Phosgene.  OOCL,  carbonyl-chlorid.  Phosgene  is  a  liquid 
which  boils  at  8.2°  giving  ofif  a  colorless  gas  which  is  exceedingly 
sufifocating  and  irritative.  The  density  of  the  gas  is  3.49  as  com- 
pared to  air.  It  is  used  both  as  a  shell  gas  and  a  drift  gas,  in 
the  latter  case  usually  mixed  with  nine  parts  of  chlorine. 

Phosgene  poisoning  closely  resembles  chlorine  poisoning  but 
is  considered  by  all  as  being  more  serious.  Vaughan  (106)  says 
that  phosgene  is  twenty-four  times  as  efifective  as  chlorine  and 
Filippini  (64)  gives  0.25%  as  a  concentration  which  is  rapidly 
fatal.  The  toxic  action  has  been  attributed  to  carbon  monoxide 
produced  by  decomposition  in  the  presence  of  water  according  to 
the  formula, — 

2  C0CL+H„0=2  CO+4  HCl+2  O. 

but  this  is  probably  not  the  true  explanation. 

The  pre-war  literature  dealing  with  the  lesions  of  phosgene 
poisoning  has  been  reviewed  by  FiHppini  (64).  He  cites  the  cases 
of  Aliiller  and  of  Roos  as  reported  by  Bilancioni.  One  of 
Miiller's  cases  came  to  autopsy  showing  a  marked  dilatation  of  all 
the  chambers  of  the  heart.  The  five  cases  of  Roos  showed  in 
life,  cough,  cardiac  dilatation,  weak  pulse,  marked  cyanosis, 
polycythemia,  marked  leucocytosis  with  lymphopenia,  and  al- 
bumin, indican,  urobilin  and  casts  in  the  urine.  Autopsy  of  the 
two  cases  which  died  showed  focal  pneumonia,  sub-pleural  haem- 
orrhages, acute  bronchitis,  multiple  thromboses  of  the  pulmonary 
arteries,  fatty  degeneration  of  liver  and  spleen,  and  minute  throm- 
boses of  cerebral  and  intestinal  vessels. 

In  experimental  phosgene  gassing  of  rabbits  and  cats  Bil- 
ancioni  (54)   found  the  most  severe  contact  lesions,  the  mucosa 
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of  larynx,  trachea  and  larger  bronchi  being  in  a  state  of  necro- 
biosis and  desquamating  in  large  strips.  There  was  marked  pul- 
monary oedema  and  congestion  with  thromboses  and  haemorr- 
hagic  infarctions.  In  some  cases  the  intrinsic  laryngeal  muscles 
showed  fragmentation,  which  he  thinks  may  have  been  due  to, 
or  favored  by,  the  convulsive  opening  and  closing  of  the  larynx. 
The  laryngeal  lesions,  particularly  the  haemorrhages  into  the 
sub-mucosa,  and  the  extreme  pulmonary  oedema  he  considers  the 
most  important  features. 

Similar  pulmonary  lesions  are  found  in  the  human  cases, 
and  the  occurrence  of  thromboses  is  also  repeatedly  mentioned. 
The  Italian  writers  emphasize  the  frequency  of  thrombosis  of 
mesenteric  vessels  resulting  in  some  cases  in  a  diffuse  necrotic 
enteritis  and  localized  peritonitis.  Punctiform  haemorrhages  in 
the  brain  are  also  a  frequent  finding.  These  are  considered  by 
Mott  (98)  as  of  embolic  origin,  possibly  due  to  pigment  granules 
of  altered  hemoglobin.  In  the  brains  of  two  cases  of  drift 
gas  poisoning  he  found  the  white  matter  peppered  with  innumer- 
able haemorrhages,  each  about  the  size  of  a  pin  head.  These  were 
microscopically  like  those  of  carbon  monoxide  poisoning  except 
that  the  haemoglobin  appeared  to  have  been  largely  converted  into 
chocolate  colored  granules,  a  change  which  he  thinks  may  have 
been  due  to  the  action  of  hydrochloric  acid,  liberated  from  the 
phosgene,  in  converting  the  haemoglobin  into  acid  haematin. 

Bromine.  Density  as  compared  to  air,  5.52.  Boiling  point, 
59°.  Although  organic  bromine  compounds  are  now  being  used 
extensively,  there  is  little  evidence  in  the  literature  to  indicate 
that  bromine  itself  has  ever  been  employed.  Animal  experiment- 
ation has  been  carried  on  with  it  in  this  connection,  however,  to 
an  extent  second  only  to  that  in  the  case  of  chlorine.  Symes  (46) , 
and  Symes  and  Golla  (47),  using  a  high  concentration  of  bromine 
vapor  on  pithed  cats,  found  a  marked  obstruction  of  the  air-way 
which  they  believed  to  be  due  in  part  to  spasm  of  the  bronchial 
musculature.  Failing  to  relieve  this  by  intravenous  use  of  atro- 
pine, although  the  inhalation  of  stramonium  fumes  was  consist- 
ently successful,  they  concluded  that  the  bronchial  circulation  had 
been  obstructed  to  such  a  degree  that  the  muscle  could  be  reach- 
ed by  local  application  only.  This  is  of  great  interest  in  con- 
nection with  circulatory  obstruction  in  those  severely  gassed  with 
chlorine.  Hill  (20)  found  that  bromine  vapor  in  a  i-iooo  con- 
centration killed  the  mucous  membrane  of  the  trachea  so  that  it 
might  be  stripped  off  by  violence  of  the  respiratory  efforts  and  be 
drawn  into  the  larger  bronchi,  forming  a  tree-like  cast  which  suffo- 
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cated  the  animal.  In  general,  bromine  resembles  chlorine  in  its  ac- 
tion, but  is  much  more  irritating  to  the  conjunctiva  and  the  mucosa 
of  the  upper  respiratory  tract,  while  there  is  reason  for  believing 
that  the  pulmonary  changes  are  not  quite  as  marked.  If  used  in 
warfare  as  a  shell  gas,  the  well  known  cutaneous  lesions  would 
be  an  important  part  of  the  pathological  complex. 

Hydrocyanic  Acid.  HCN.  Clear  liquid,  boiling  at  26^. 
Density  as  a  gas,  0.948  compared  to  air.  Hydrocyanic  acid  is  being 
used  intensively  as  a  shell  gas.  Its  boiling  point  is  such  that  it  is 
well  adapted  to  this  use.  Its  direct  and  immediately  lethal  toxic- 
ity as  well  as  the  practical  absence  of  anatomic  lesions  are  well 
known,  and  its  use  in  warfare  has  thus  far  produced  nothing  new 
in  this  regard. 

Hydrosulphuric  Acid.  HoS.  Colorless  gas  of  character- 
istic odor.  Density  compared  to  air,  1.191.  Gaseous  at  all  or- 
dinary temperatures  and  pressures.  Other  than  reports  of  its  use, 
little  information  in  regard  to  poisoning  with  hydrosulphuric  acid 
gas  has  appeared  in  the  war  literature.  Filippini  (64)  says  that 
death  may  follow  its  inhalation  at  a  concentration  of  but  .07-.08 
per  cent,  if  continued  for  some  time,  and  that  1.5-2.0  per  cent  is 
rapidly  fatal. 

Phosphine.  PH3,  density  1.214,  and  Arsine,  AsH..,  den- 
sity 2.695,  have  both  been  used  in  warfare.  The  lethal  concen- 
tration of  the  former  is  given  as  0.025%.  It  kills  directly  by 
virtue  of  its  own  toxicity.  In  addition  to  its  use  as  a  weapon 
of  offense,  arsine  assumes  some  importance  as  a  source  of  ac- 
cidental gassing.  This  possibility  in  connection  with  the  genera- 
tion of  hydrogen  for  filling  balloons  has  already  been  mentioned. 
It  has  also  been  reported  as  one  of  the  many  hazards  to  which  the 
crews  of  submarines  are  exposed.  In  arsine  gassing,  death  is 
usually  delayed,  occurring  from  the  second  to  the  sixth  day.  Ex- 
treme hemolysis,  icterus,  haematuria  and  prostration  dominate  the 
clinical  picture. 

Sulphur  Dioxide.  SO,.  Density,  2.21.  Sulphur  dioxide 
is  easily  liquefied  by  cold  and  pressure  and  has  been  used,  ac- 
cording to  Lung  (31),  in  hand  grenades,  filled  with  the  liquid 
and  provided  with  a  small  bursting  charge  to  scatter  the  contents 
when  thrown.  It  is  a  respiratory  irritant  and  in  sufficient  con- 
centration produces  pulmonary  lesions  and  asphyxia.  It  is  not 
effective  unless  comparatively  concentrated  and  apparently  has 
not  been  much  used  as  it  is  mentioned  by  but  a  few  authors. 

Nitrous  Fumes.  NoOg,  nitrous  anhydride,  density  2.63 ; 
and  NOo,  nitrogen  peroxide,  density  1.57.    In  the  first  few  months 
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of  the  gas  attacks  many  writers  believed,  probably  incorrectly, 
that  the  oxides  of  nitrogen  were  being  used.  There  was  little  to 
support  this  view  and  nitrogen  compounds  are  too  valuable  to  be 
used  in  this  manner,  but  the  oxides  are  nevertheless  important  as 
detonation  gases  from  many  of  the  high  explosives  now  used. 
This  hazard  is  also  met  with  in  civil  life  as  described  by  Watt  and 
Irvine  (51)  for  the  Transvaal  mines,  where  burning  blasting 
gelatin  produces  these  fumes.  One  of  the  most  characteristic 
features  of  nitrogen  peroxide  poisoning  is  its  delayed  action. 
Hill  (20)  calls  attention  to  the  fact  that  firemen  exposed  to  the 
fumes  of  nitric  acid  are  unaffected  at  the  time  but  develop  a  fatal 
inflammation  of  the  lungs  during  the  next  twelve  hours.  Gassing 
with  nitrous  oxides  as  it  occurs  on  board  ship  is  discussed  by 
Ohnesorg  {']2)  in  a  review  of  the  work  of  Esch.  There  is  usually 
a  little  headache,  cough  and  tightness  of  the  chest  which  soon 
passes  oft*.  Then  in  six  to  eight  hours  there  is  dyspnoea,  cough, 
bloody  serous  expectoration  and  death  from  asphyxia  and  heart 
failure  occurs  in  about  forty-eight  hours.  At  autopsy  there  are 
found  pulmonary  congestion,  oedema,  and  marked  inflammation 
of  the  mucosa  of  the  trachea  and  larger  bronchi.  A  bronchiolitis 
obliterans  may  develop  in  the  lungs  of  those  not  fatally  gassed. 

Carbon  Monoxide.  CO.  Density,  0.9678.  Like  nitrous 
fumes,  carbon  monoxide  was  thought  by  many  to  have  been  one 
of  the  gases  used  in  the  early  attacks.  Its  lightness  and  the  fact 
that  it  can  be  liquefied  only  by  extremes  of  temperature  and 
pressure  make  it  entirely  unsuited  to  use  as  either  a  cloud  or  shell 
gas.  Its  importance,  as  mentioned  above,  is  due  to  its  production 
in  enormous  quantities  as  a  detonation  gas.  Readily  diffused  in 
the  open,  it  becomes  exceedingly  dangerous  when  encountered  in 
miHtary  mining.  It  can  be  readily  detected,  even  in  minute  quant- 
ity, by  the  use  of  mice  or  canary  birds,  which  are  susceptible  to 
about  0.05  to  0.06%.  Breathing  of  otherwise  normal  air  con- 
taining 0.2%  of  CO  for  several  hours  will  usually  cause  death 
and  0.1%  may  be  fatal  through  cumulative  action.  Basing  his 
report  upon  cases  due  to  carbon  monoxide  gassing  in  military 
mines  Sundell  (80)  gives  a  very  good  description  of  the  clinical 
picture.  The  premonitory  symptoms  are  heaviness  and  loss  of 
power  in  the  limbs  and  giddiness  or  Hght-headedness.  The  loss 
of  power  of  the  extremities  may  be  so  marked  that  the  victims 
are  unable  to  escape  although  conscious  that  they  are  being  over- 
come, or  they  may  fall  from  the  ladders  in  trying  to  climb  out 
of  the  mine.  He  notes  that  these  men  usually  show  pallor  rather 
than  the  classical  pink  color.     Vomiting  is  an  almost  constant 
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symptom  and  headache  usually  comes  on  when  the  men  are 
brought  out  to  the  fresh  air.  In  the  non-fatal  cases  this  is  a  very 
persistent  symptom.  At  autopsy  the  chief,  and  often  the  sole, 
lesions  are  punctate  cerebral  haemorrhages  sometimes  with  ecchy- 
moses  in  the  meninges.  Through  this  finding,  the  pathology  of 
carbon  monoxide  poisoning  makes  contact  with  that  of  shell 
shock,  the  occurrence  of  similar  haemorrhages  in  shell  shock  hav- 
ing raised  the  question  of  a  common  etiology.  This  problem 
has  been  investigated  by  Mott  (98)  and  others. 

Chloropicrine,  Acroi^eine,  Dieromacetgne,  Methyl- 
ciiEORO-SULPHATE  and  probably  other  organic  compounds 
(Vaughan  (106),  Filippini  (64))  have  been  used  for  their  lethal 
effect.  The  literature  as  yet  gives  no  detailed  discussion  of  their 
pathology.  In  general,  they  are  irritants  to  conjunctival  and 
respiratory  mucosae  and  probably  produce  an  asphyxial  death 
through  pulmonary  oedema. 

Bromide  of  Benzyl,  Monochloracetone,  Bromacetone, 
loDACETONE,  Bromacetic  Ether,  Iodacetic  Ether,  and  other 
compounds  are  used  primarily  for  their  lacrymatory  effect.  Be- 
tween this  group  and  the  preceding  no  sharp  line  can  be  drawn. 
The  lacrymatory  gases  are  usually  liquids  at  ordinary  tempera- 
tures and  are  scattered  from  shells  and  hand  grenades.  The  heat 
of  explosion  probably  suffices  to  vaporize  the  liquid  as  the  boiling 
points  of  most  of  these  substances  range  between  110°  and  130° 
(Filippini  (64)  ).  Concentrations  of  some  of  the  bromine  com- 
pounds as  low  as  one  part  in  several  millions  are  said  by  Hill  (20) 
to  render  men  ineffective  through  lacrymation  and  photophobia. 
There  are  several  articles  dealing'  with  the  lesions  produced  by 
unidentified  members  of  this  group  but  this  is  otherwise  an  un- 
worked  field.  Tremolieres  and  Loew  (i)  report  upon  five  sold- 
iers gassed  with  shells  Avhich  gave  off  a  heavy,  acrid,  suff'ocating 
yellowish  smoke.  They  felt  a  severe  smarting  compelling  them 
to  close  their  eyes,  and  sharp  pain  in  the  throat  with  violent 
cough.  They  felt  stupefied  and  two  lost  consciousness.  In  the 
open  air,  they  revived  but  continued  to  have  constant  lacrymation 
and  photophobia.  After  several  hours  sight  was  obscured  and  they 
believed  themselves  blind.  Three  had  watery  greenish  vomitus. 
When  seen  about  thirty-six  hours  after  gassing  there  was  intense 
congestion  of  bulbar  and  palpebral  conjunctivae,  constant  lacry- 
mation and  a  marked  opacity  of  the  cornea  so  that  fingers  could 
be  counted  only  with  great  difficulty.  Purulent  bronchitis  and 
broncho-pneumonia  developed.  There  was  constant  cough  and 
the  greenish  yellow  purulent  sputum  was  often  blood  streaked. 
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All  suffered  profound  psychical  and  physical  depression.  The 
blood  count  showed  the  red  cells  moderately  reduced  in  number, 
the  leucocytes  increased.  There  were  some  nucleated  reds  and 
coagulation  was  rapid.  At  no  time  were  there  albumin,  sugar  or 
bile  pigments  in  the  urine.  These  patients  all  recovered,  the 
lung  signs  clearing  up  in  ten  days  to  three  weeks  and  eventually 
the  corneal  opacity  likewise  disappeared,  leaving  normal  vision. 
The  authors  note  the  reduction  of  the  red  blood  cells  without 
haemoglobinuria  or  haemolytic  icterus  as  an  interesting  feature  of 
these  cases.  Agasse-Lafont  and  Roux  (82)  report  another  group 
of  cases  gassed  by  an  unidentified  lacrymatory  gas.  All  of  the 
five  men  under  observation  had  persistent  vomiting  after  each 
meal  for  several  days  and  then  developed  all  the  symptoms  of 
gastric  erosion  or  ulcer.  One  vomited  blood  on  two  occasions. 
Another  had  melaena  and  the  erosion  seemed  to  be  in  the  duode- 
num. Gastro-enterostomy  was  done  in  this  case  and  all  symp- 
toms subsided.  These  case  reports  suggest  vascular  or  haemic 
changes  similar  to  those  found  in  phosgene  gassing. 

"Mustard  Gas,"  Dichlorethylsulphide.  The  so-called 
mustard  gas  has  been  in  use  by  the  Germans  since  July,  191 7.  It 
is  used  entirely  by  means  of  shells  and  is  scattered  in  liquid  form 
by  the  bursting  charge.  It  requires  special  mention  since  it  pro- 
duces the  most  severe  chemical  burns  as  w^ell  as  being  lacrymog- 
enous  and  a  respiratory  irritant.  The  following  data  are  largely 
taken  from  Mandel  and  Gibson  (95).  A  slight  odor  of  mustard 
is  experienced  at  the  time  of  gassing  but  little  else.  After  a  free 
period  of  from  four  to  sixteen  hours,  during  which  the  patient 
usually  continues  his  duties,  there  is  epigastric  distress  and  violent 
vomiting.  The  cardinal  symptoms  are  (i)  conjunctivitis,  photo- 
phobia and  lacrymation,*  (2)  irritative  laryngitis  and  bronchitis, 
persistent  cough,  serous  to  haemorrhagic  expectoration;  (3) 
burns  of  hands,  face,  genitals,  buttocks,  shoulders  and  back.  In 
the  less  severe  cases,  the  skin  may  be  merely  pigmented,  brown- 
ish black,  and  harsh  to  the  touch.  Later  this  will  be  followed  by 
desquamation.  More  often  there  is  distinct  blistering  with  vesicles 
varying  in  size  from  that  of  a  millet  seed  up  to  4  or  5  inches 
in  diameter.  Second  degree  burns  are  not  uncommon.  (Through 
a  personal  communication  the  writer  has  learned  of  a  chemist 
who  received  a  deeply  sloughing  burn  from  a  drop  of  dilute  solu- 

*  The  purified  redistilled  dichlorethylsulphide  has  less  lacrymatorj'  ef- 
fect than  is  described  for  its  use  at  the  front.  It  is  not  unlikely  that  it  has 
been  employed  in  mixture  with  gases  which  are  primarily  lacrymogenous. 
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tion  of  this  liquid  running  across  the  back  of  the  hand  although 
the  accident  was  observed  and  the  hand  promptly  washed.)  In 
severe  cases  of  gassing  with  "mustard  gas"  death  may  occur  early 
from  pulmonary  oedema.  Bronchopneumonia  is  the  most  com- 
mon complication.  Albuminuria  is  not  uncommon  but  true 
nephritis  extremely  rare. 

From  this  survey  of  the  literature  it  will  be  seen  that  the 
pathology  of  gassing,  particularly  as  applied  to  the  chemical  war- 
fare of  the  past  twelve  months  in  which  little  known  organic 
compounds  play  the  chief  part,  has  yet  to  be  written.  The  ac- 
tion of  each  of  these  organic  compounds  is  a  problem  in  itself 
which  can  be  properly  approached  only  from  the  experimental 
standpoint.  The  rapidity  with  which  this  is  done  may  be  the  lim- 
iting factor  in  developing  a  rational  therapy. 

The  accompanying  bibliography  comprises  as  far  as  possible 
all  the  important  titles  on  gassing  in  modern  warfare  including 
those  which  deal  with  prevention  and  treatment  as  well  as  with 
symptomatology  and  pathology.  About  sixty  titles  have  been 
omitted.  These  are  chiefly  editorial  notes,  short  reviews  or  popu- 
lar articles  of  no  scientific  value.  On  the  other  hand,  about  fifty 
references  not  found  in  the  bibliography  distributed  from  Wash- 
ington are  included  in  this  list. 
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Bernard  Fantus,  M.S.,  M.D. 
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Rush  Medical  College,  Chicago. 

The  great  world  war,  which  is  shaking  human  society  to  its 
very  foundation,  is  also  jarring  one  of  the  corner  stones  of  mod- 
ern surgery.  Up  to  the  present  upheaval,  the  teaching  that  in- 
fection, once  it  had  entered  a  wound,  could  not  be  destroyed 
by  chemic  means  had  become  an  accepted  dogma  of  surgery. 
Faith  prevailed  in  the  healing  power  of  nature  and  fear  that 
chemic  agents  capable  of  harming  the  microbes  would  do  still 
more  damage  to  the  infected  tissues.  So  little  was  expected  from 
antiseptics  that  Sir  Almroth  E.  Wright  in  his  address  on  "Wound 
Infection"  (91),  delivered  in  1915,  said:  "If  it  were  ever  to 
come  about  that  an  antiseptic  sterilized  a  heavily  infected  wound, 
that  would  be  a  matter  to  announce  in  all  the  evening  and  morning 
papers."  And  just  then,  according  to  Carrel,  the  miracle  happen- 
ed;  for  he  writes  (13,  p.  icf)  "From  the  month  of  September, 
19 1 5,  it  has  been  possible  to  do  away  with  suppuration  in  hos- 
pitals." 

Like  all  innovations,  the  attempt  to  really  disinfect  a  wound 
by  means  of  chemotherapy  has  met  with  enthusiastic  acceptance 
as  well  as  with  scepticism.  When  Carrel  and  his  associates  first 
presented  their  views  on  wound  disinfection  (10),  "the  method 
that  might  have  saved  a  large  number  of  limbs  was  rejected  with 
culpable  levity,"  says  Carrel  (13,  p.  10).  "The  men  who  criti- 
cized us  so  severely  have  neither  taken  the  trouble  to  examine  our 
methods  or  to  check  our  results.  They  knew  nothing  of  the 
method  they  discussed." 

One  would  hardly  feel  justified  in  saying  this  of  Sir  Berkeley 
Moynihan,  who  believes  (68)  that  the  Carrel  method  "achieved 
its  greatest  successes  in  cases  in  which  it  need  never  have  been 
'used." 

A.  U.  Desjardins  (42)  divided  the  patients  into  groups  of 
ten,  and  treated  each  series  with  a  different  antiseptic  solution, 
such  as  Dakin's,  Wright's  hypertonic  Saline,  iodine  solutions  of 
different  strengths,  acetic  acid  solution,  and  bicarbonate  solu- 
tion, with  control  cultures  twice  a  week.  The  results  failed  to 
show  any  distinct  difference  in  the  power  of  the  different  an- 
tiseptics used  to  shorten  infection  and  hasten  granulation — when 
the  wounds  were  properly  drained  the  infection  soon  subsided — • 
but  they  did  show  that  continuous  irrigation,  while  of  distinct 
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value  during  the  active  suppurating  stage  of  the  wound,  should 
then  be  discontinued  and  dry  dressings  substituted. 

On  the  other  hand,  Carrel  has  succeeded  in  gaining  a  large 
number  of  converts  for  his  method.  Thus,  Tuffier  (86),  who  as 
medical  inspector  had  an  unusual  opportunity  to  compare  the 
effects  of  treatment,  expressed  his  preference  for  Dakin's  solu- 
tion. He  concludes  that  the  hypochlorite  method,  when  properly 
applied,  would  prevent  a  large  proportion  of  the  after-results 
which  are  so  apt  to  follow  wound  infection.  Surgeon  General 
Sir  Anthony  Bowlby  (8)  finds  the  hypochlorite  treatment  more 
useful  in  war  wounds  than  any  other  application  yet  tried.  He 
said  this  in  191 5.  That  he  still  believes  in  the  method,  is  shown 
by  the  fact  that  he  was  willing  to  write  an  introduction  to  Carrel 
and  Dehelly's  book  (13),  in  which  he  says:  "The  whole  practice 
of  war  surgery  has  been  improved  by  Dr.  Carrel's  confidence  that 
antiseptic  treatment  can  sterilize  a  septic  wovmd,  and  that  it  does 
so  if  sufficient  care  and  skill  are  bestowed  upon  it;  and  the  lesson 
he  has  taught  was  very  necessary." 

Among  the  many  others  who  endorse  this  method,  may  be 
mentioned  Dalton  (36),  Gibson  (52),  Lyle  (61),  Rowe  (74), 
Sherman  (77,78),  Uft'olz  (87).  Professor  Arthur  Dean  Bevan 
(5)  raised  a  storm  of  protest  when  he  expressed  his  opinion  that: 
"Looking  at  the  problem  in  a  broad  way,  if  we  could  express  in 
figures  the  value  of  the  means  at  our  disposal  of  treatment  of  the 
shell  and  rifle  wounds  of  this  war,  certainly  much  more  than  90 
per  cent  of  the  sum  total  of  the  value  of  wound  treatment  would 
consist  in  the  proper  employment  of  the  well  known  and  general- 
ly accepted  rules  of  surgical  technic.  Granted  that  the  remaining 
5  or  10  per  cent  depended  on  the  proper  employment  of  antiseptic 
solutions,  one  may  be  very  sure  that  the  choice  of  one  of  a  half 
dozen  thoroughly  tried  out  antiseptics,  such  as  boric  acid,  alum- 
inum acetate,  Dakin  solution,  dichloramin-T,  hydrogen  peroxid, 
phenol,  and  iodin,  would  not  make  any  enormous  dift'erence  in  the 
sum  total  of  the  end-results.  If  the  above  statements  are  true,  it 
would  be  a  serious  mistake  for  the  government  medical  services 
to  adopt  the  Carrel  treatment  as  a  great  and  wonder-working  im- 
pi-ovement  in  our  surgical  technic,  and  to  force  a  complicated, 
time-consuming  and  expensive  plan  of  treatment  on  our  medical 
service,  possibly  to  find  within  a  short  time  that  it  is  of  little  or 
no  value."  Witness  the  replies  by  Welch  (90),  Bloodgood  (6), 
McCormack  (62). 

Though   majorities    and   committees    are   not    always    safe 
guides  to  scientific  truth,  some  weight  might  be  attached  to  the 
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report  (i8)  of  the  special  committee  appointed  by  the  director- 
general  of  the  British  Army  ]\Iedical  Services  for  the  purpose 
of  investigating  and  reporting  on  the  Carrel-Dakin  treatment  of 
wounds.  The  following  sentences  characterize  the  conclusions  of 
the  committee:  *" While  convinced  that  the  use  of  Carrel's  tubes, 
as  the  committee  saw  them  employed,  is  a  very  valuable  means  of 
applying  an  antiseptic  fluid  to  a  wound,  the  committee  is  not 
satisfied  that  Dakin's  fluid  is  markedly  superior  to  eusol,  and 
was  prepared  to  find  that  other  antiseptics  can  be  used  with  ad- 
vantage by  the  Carrel  method.  The  results  of  the  Carrel-Dakin 
treatment,  as  seen  in  a  large  series  of  unselected  cases,  were  re- 
markably good.  The  most  striking  evidence  of  the  value  of  the 
treatment,  seen  by  the  committee,  was  a  printed  notice  put  up  in 
a  prominent  place  in  Tufiier's  ward:  'Tout  blessc  qui  suppurc  a 
le  droit  d'cn  dcmandcr  la  raison  a  son  chimrgien'  ('Every  patient 
whose  wounds  suppurate  has  the  right  to  demand  an  explanation 
of  his  surgeon').  It  seems  then  that  Carrel  is  right,  and  that  it  is 
possible  to  'do  away  with  suppuration  in  hospitals.'  " 

Regarding  the  problem  presented  by  the  treatment  of  infect- 
ed wounds,  Carrel  and  Dehelly  (13)  have  this  to  say:  "Destruc- 
tion by  chemical  means  of  the  microorganisms  infecting  a  wound 
is  rendered  possible  by  the  dift'erent  resistance  presented  by  the 
tissues  equipped  with  a  circulation  and  microorganisms  which  are 
found  on  the  surface."  That  such  difference  of  resistance  exists 
has  been  abundantly  proved  by  the  success  of  Crede's  prophylax- 
is of  ophthalmia  neonatorum.  Inasmuch  as  the  infection  of  war 
wounds  is  at  first  and  for  some  time  afterward  always  strictly 
confined  to  the  surface  of  the  wound,  the  important  thing  to  do 
is  to  destroy  the  microbes  before  they  have  invaded  the  tissue  or 
to  keep  them  from  proliferating,  without  harming  the  tissues. 
Carrel,  however,  also  believes  that  even  in  wound  infection  of 
long  standing  a  great  deal  can  be  accomplished  by  proper  chem- 
otherapy. In  no  case  is  mere  application  sufficient.  The  agent 
must  not  only  be  strong  enough  but  applied  long  enough;  and  the 
innermost  recesses  of  the  wound  must  be  laid  open,  so  as  to 
present  an  actual  surface.  This,  it  seems  to  the  reviewer,  is  the 
gist  of  the  Carrel  method.  It  is  most  especially  the  failure  to  allow 
these  agents  to  act  for  a  sufficient  length  of  time  that  was  re- 
sponsible for  having  cast  discredit  upon  them.  If  we  are  witness- 
ing a  real  renaissance  of  Listerism,  it  will  be  because  chlorine  is 
much  less  toxic  than  phenol ;  for  phenol  and  other  toxic  antisep- 
tics cannot  be  applied  for  a  time  long  enough  to  accomplish 
the  result,  owing  to  inevitable  poisoning  from  absorption. 
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That  the  method  is  not  entirely  satisfactory,  is  admitted  by 
its  originators.  Its  chief  disadvantage  is  that  it  is  comphcated. 
Numerous  are  the  attempts  at  simphfication  of  technique,  some 
of  which  refer  to  improvements  in  the  physical  method  of  carry- 
ing out  the  treatment,  e.  g.,  Dimond  and  McQueen's  apparatus 
(43),  or  modifications  in  the  form  in  which  the  chlorine  is  ap- 
plied, (to  be  discussed  below),  or  substitution  of  other  agents  for 
the  chlorine.  The  important  fact  remains,  however,  that,  no 
matter  what  the  fate  of  the  details  of  the  method,  a  principle  of 
transcendent  significance  is  at  stake,  namely  whether  it  has  act- 
ually come  about  that,  to  use  Sir  Almroth,  Wright's  previously 
quoted  phrase,  "an  antiseptic  sterilizes  a  heavily  infected  wound." 

Though  it  is  possible  that  some  other  agent  be  found  to  sup- 
ersede chlorine,  it  is  not  very  probable  ;  for  there  is  no  other  body 
at  present  in  view  that  combines  such  powerful  germicidal  action 
with  such  harmlessness  of  end  products  as  this  halogen.  The 
substances  to  be  discussed  below  may  be  looked  upon  as  merely 
administration  forms  for  this  agent. 

Hypochlorite  Preparations. 

History.  Dakin.  in  an  article  on  ''The  Ancient  History  of 
the  'New  Antiseptic'"  (25),  brings  out  the  following  interest- 
ing facts.  In  1788,  Berthollet  (4)  obtained  a  liquid  of  bleaching 
and  disinfecting  qualities  by  the  action  of  chlorine  upon  alkalies. 
In  1792,  four  years  after  Berthollet's  discovery,  potassium  hypo- 
chlorite was  made  on  a  commercial  scale  by  Percy  at  the  Javel 
works  near  Paris,  by  passing  chlorine  into  crude  potashes.  The 
product  was  sold  as  eau  de  Javel;  and  its  use  as  a  disinfectant  ad- 
vocated by  Berthollet  and  by  Guyton  de  IMorveau.  (The  can 
dc  Ja7'el  at  present  sold  in  France  is,  however,  usually  sodium 
hypochlorite  and  not  the  potassium  salt.)  In  1820,  Labarraque 
(59))  who  was  pharmacist,  first  to  the  Emperor  and  later  to 
Louis  XVIII,  prepared  a  fluid  similar  to  Berthollet's  by  the  ac- 
tion of  chlorine  on  an  aqueous  solution  of  sodium  carlx)nate. 
This  fluid  became  known  as  Liqueur  de  Labarraque  or  Labarra- 
que's  Disinfecting  Fluid,  and  acquired  considerable  fame  by 
being  used  successfully  for  the  embalming  of  the  corpse  of  Louis 
XVIII,  which  had  become  so  decomposed  that  nobody  would 
venture  near  it.  Later  the  more  stable  calcium  hypochlorite  re- 
placed the  sodium  and  potassium  salts,  and  the  fluids  were  pre- 
pared by  decomposition  of  the  calcium  salt  with  carbonates  or 
sulphate  of  the  alkali  metals.     In  1834,  Ballard   (2)   discovered 
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hypochloroiis  acid,  and  determined  the  composition  of  Berthollet's 
fluid  to  be  a  mixture  of  sodium  chloride  and  sodium  hypochlorite. 
In  1846,  Semmelweiss  freed  his  clinic  from  an  epidemic  of 
puerperal  fever  by  means  of  hypochlorite.  Since  then  hypo- 
chlorite has  been  used  as  an  antiseptic  with  more  or  less  satisfac- 
tion, e.  g.,  by  Mitchell  (66),  Sandeman  (75).  The  irritant  and 
even  caustic  properties  of  these  preparations  militated,  however, 
against  their  more  general  employment. 

At  the  beginning  of  the  present  war,  investigations  were 
undertaken,  apparently  independently  of  each  other,  in  two  dif- 
ferent research  laboratories,  having  in  view  the  discovery  of  the 
best  disinfectant  for  war  wounds ;  and  both  groups  of  investiga- 
tors decided  upon  hypochlorite  as  the  one  most  promising. 

EupAD  AND  EusoL.  At  the  University  of  Edinburgh,  Smith, 
Drennan,  Rettie  and  Campbell  (79),  encouraged  by  the  high 
phenol  coefficient  assigned  hypochlorite  by  Rideal  {'J2.'),  and  in 
spite  of  Andrewes  and  Orton's  (i)  apparently  unfavorable  con- 
clusions, undertook  experiments  which  seemed  to  assign  to  hypo- 
chlorous  acid  a  superior  germicidal  power  than  was  inherent  in 
the  alkali  hypochlorites.  They  therefore  attempted  to  obtain  free 
hypochlorous  acid  by  the  action  of  boric  acid  on  chlorinated  lime ; 
to  a  mixture  of  equal  parts  of  which  they  gave  the  name  "Eupad," 
obtained  from  the  initials  of  Edinburgh  University  Pathological 
Department,  thereby  setting  a  new  precedent  in  the  coining  of 
names.  A  solution  made  from  this,  by  adding  25  gm.  to  a  liter  of 
water  and  filtering  after  several  hours  (called  by  them  "Eusol") 
they  found  to  contain  0.27  per  cent  of  free  hypochlorous  acid 
(not  0.5  per  cent  as  originally  published  (80)),  and  to  remain  ef- 
fective, for  almost  a  month.  They  have  just  published  a  more 
convenient  method  for  preparing  small  quantities  of  Eusol  (82). 

Eupad  has  not  met  with  favorable  results  as  dusting  powder 
for  wounds.  Thus  John  Eraser  writes  (49)  that  eupad  produces 
a  stinging  or  burning  sensation,  which  lasted  about  30  minutes, 
and  that  its  early  application  seemed  to  retard  wound  secretion. 
Bowlby  (8)  finds  that  powders  are  liable  to  obstruct  drainage. 
While  producing  more  irritation  at  the  point  of  contact,  powders 
are  not  nearly  as  penetrating  into  the  deep  recesses  of  wounds 
as  are  aqueous  solutions.  Evidently  an  improvement  upon  eupad 
as  a  dusting  powder  for  wounds  is  the  formula  advocated  by 
Vincent  (88,89):  Calcium  hypochlorite,  i  part;  Boric  acid,  9 
parts.  This  powder  is  applied  at  once,  after  thorough  mechanical 
cleansing,  by  pouring  it  freely  into  all  crevices  of  the  wound. 
Vincent  has  found  it  a  most  potent  prophylactic  of  infection  in 
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military  practice,  and  perfectly  tolerated  by  the  tissues.     He  be- 
lieves that  it  favors  cicatrization. 

Eusol  was  found  by  Fraser  (49)  to  be  painless,  when  used 
as  a  moist  dressing,  and  to  have  yielded  extraordinarily  good  re- 
sults in  gas  gangrene.  The  special  committee  (18)  for  the  invest- 
igation of  the  Carrel  treatment  is  "not  satisfied  that  Dakin's 
solution  is  markedly  superior  to  eusol." 

Dakix's  Solution.  Finding  Labarraque's  too  irritat- 
ing when  used  for  the  disinfection  of  wounds,  Dakin  (23,24) 
endeavored  to  lessen  the  irritant  qualities  of  the  solution  by  neu- 
tralization of  the  alkali  necessarily  present,  in  Labarraque's  solu- 
tion, owing  to  hydrolytic  dissociation  of  the  hypochlorite  and  the 
further  liberation  of  alkali  when  the  chlorine  of  the  hypochlorite 
attaches  itself  to  the  nitrogen  of  the  protein.  To  effect  this  neu- 
traHzation,  Dakin  made  use  of  the  property  of  polybasic  acids 
to  keep  their  essential  neutrality  even  after  addition  of  acid  or 
alkali.  Such  a  one  is  boric  acid,  which  though  an  acid  dissociates 
so  feebly  as  to  be  devoid  of  irritant  qualities,  and  yet  is  capable  of 
neutralizing  alkali.  The  result  was  the  "Neutral  Solution  of  Chlor- 
inated Sodium  (Dakin's  Solution),-"  about  which  so  much  has 
been  written  of  late.  Inasmuch  as  the  solution  is,  however,  still 
alkaline  to  litmus  (cf.  book  review  (14)  and  Dakin's  reply  and 
the  reviewer's  rejoinder  (27)  ),  it  is  a  question  whether  the  solu- 
tion should  bear  the  name  "'neutral." 

Dakin's  Solution,  as  originally  prepared  was  not  entirely 
satisfactory,  however.  Sometimes  it  worked  admirably,  at  other 
times  it  did  not.  It  was  Daufresne  who  pointed  out  that  the  vari- 
ation in  results  was  due  to  variation  in  the  amount  of  available 
chlorine  in  the  chlorinated  lime,  which  ranges  from  20  to  37  per 
cent.  He  therefore  proposed  that  the  chlorine  content  of  each 
new  lot  must  be  estimated,  before  concordant  results  could  be 
obtained.  He  showed  that  a  solution  containing  0.45  to  0.5  per 
cent  of  hypochlorite  does  no  harm  to  the  tissues  and  sterilizes 
wounds,  while  a  solution  below  0.45  per  cent  is  not  sufficiently, 
active  and  one  above  0.5  per  cent  is  unnecessarily  irritating.  He 
also  determined  that  a  mixture  of  sodium  bicarbonate  and  of 
sodium  carbonate  in  certain  proportions  enabled  one  to  dispense 
with  the  use  of  boric  acid  in  the  preparation  of  the  solution, 
thereby  lessening  its  irritant  action  and  improving  its  keeping 
qualities.  These  various  modifications  of  Dakin's  solution  bv 
Daufresne  have  been  adopted  by  Carrel  and  others.  The  fomiula 
for  the  preparation  of  the  Dakin-Daufresne  solution  can  be 
found  in  numerous  places,  e.g.,  references  13,  p.  75 ;  31,  p.  26;  12. 
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The  solution  prepared  by  the  process  contains  0.475  P^^  cent  of 
.sodium  hypochlorite,  and  is  but  sHghtly  hypertonic,  its  freezing 
point  being:     A  =-0.60  to  -0.65. 

Potherat  (70)  did  not  believe  that  an  essential  difference  ex- 
isted between  Dakin's  and  Labarraque's  solution.  Daufresne 
(37)  demonstrated  the  difference  in  destructive  action  of  Dakin's 
and  of  Labarraque's  solution  by  the  following  simple  experiment. 
Fragments  of  dead  skin  placed  in  Labarraque's  solution,  diluted 
to  equivalent  strength,  show  swelling  and  corrosion  within  two 
hours,  and  complete  disintegration  of  the  tissue  within  fourteen 
hours,  while  pieces  of  skin  in  Dakin's  solution  showed  practically 
no  maceration  in  two  hours  and,  at  the  end  of  twenty-four  hours, 
no  more  change  than  was  produced  by  the  other  solution  within 
two  hours.  Nevertheless,  the  solution  is  still  powerfully  germ- 
icidal. 

Numerous  other  modifications  of  the  formula  for  Dakin's 
solution  have  appeared.  Thus  F.  Rosengarten  publishes  a  "'Sim- 
plified Method  for  the  Preparation  of  Carrel-Dakin  Solution" 
(73).  McClendon  (63),  on  the  other  hand,  greatly  increases  the 
complexity  of  the  solution  by  attempting  to  make  it  as  "physi- 
ologic" as  possible.  Thus  he  advocates  that  the  salts  of  the  fluid 
should  be  so  balanced  as  to  approximate  serum  in  its  diffusible 
constituents  as  closely  as  possible,  using  therefore  a  modification 
of  Ringer's  solution.  It  should  be  isotonic  with  the  blood.  Dak- 
in's solution  is  hypertonic.  The  hydrogen-ion  concentration  should 
be  so  adjusted  that  the  PH  of  the  fluid  does  not  exceed  the  limits 
of  5  to  7.5  ;  the  extreme  limits  of  variation  of  the  PH  that  are 
compatible  with  life  being  from  5  to  9.  The  fluid  may  be 
chlorinated  by  passing  chlorine  gas  through  it ;  and  finally  titrat- 
ed to  bring  its  strength  to  that  recommended  by  Carrel  and  Dak- 
in.  Fluid  made  with  these  precautions  has  been  tried  on  large 
wounds  of  dogs  and  men ;  but  McClendon  admits  that  "not 
sufficient  data  have  been  collected  to  show  that  these  precautions 
are  really  always  worth  the  trouble ;  but,  on  the  other  hand, 
no  disadvantage  of  such  solution  has  been  noted."  Electrolytic 
preparation  of  the  solution  is  advocated  by  Beattie,  Lewis 
and  Gee  (3)  ;  but  Dakin  considers  electrolytically  prepared  hypo- 
chlorite solution  peculiarly  unstable,  and  only  useful  where  it 
may  be  conveniently  prepared  fresh  daily  or,  at  least  every  two 
or  three  days.  Dakin  and  Carlisle  (28)  describe,  in  detail,  the 
electrolytic  preparation  of  hypochlorite  solution,  as  it  may  be  ad- 
vantageously carried  on  in  ships  (see  also  reference  31,  p.  116). 
Magnesium  hypochlorite  has  been  advocated  by  C  ]Meyer  (64). 
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Wilfred  G.  Fralick  (48b)  claims  having  prepared  an  isotonic 
hypochlorite  solution  in  1902  by  passing  chlorine  gas  into  a 
cooled  aqueous  solution  of  sodium  hydroxide,  and  advises  neu- 
tralizing the  solution  by  a  few  drops  of  hydrochloric  acid  until 
litmus  paper  does  not  turn  in  color  when  introduced  into  the 
liquid.  He  has  found  that  this  solution  may  be  stabilized  by  add- 
ing a  very  small  quantity  of  a  potassium  permanganate  solution. 
He  considers  his  solution  so  well  balanced  that  when  the  hypo- 
chlorite has  been  decomposed  by  the  destruction  of  toxins,  bac- 
teria or  other  organic  matter,  physiologic  salt  solution  remains 
as  a  final  product.  He  has  never  observed  more  than  slight 
irritation  from  its  use  on  the  most  delicate  tissue,  even  when 
used  intraperitoneally.  He  reports  an  experiment  (48a)  on  two 
dogs  in  which  huge  intravenous  injections,  amounting  to  24  and 
even  50  per  cent  of  the  total  blood  volume,  of  isotonic  sodium 
hypochlorite  solution  were  made  after  preliminary  withdrawal  of 
20  to  40  per  cent  of  the  blood,  with  no  untoward  results  and  re- 
covery of  the  normal  blood  count  within  a  few  weeks  followed 
by  an  increase  of  the  number  of  red  blood  corpuscles  to  above 
the  normal  in  the  succeeding  weeks  with  a  gradual  return  toward 
the  normal. 

Effects  of  Hypochlorite  Solutions,  (a)  Germicidal  qualities. 
The  two  most  important  things  to  realize  regarding  the  anti- 
bacterial properties  of  the  chlorine  disinfectants  is  their  extra- 
ordinary dependence  upon  the  composition  of  the  medium,  and 
the  comparatively  brief  duration  of  their  action.  For  the  disin- 
fection of  water  chlorine  is  so  efficient  that  it  is  now  practically 
exclusively  used  for  the  purification  of  water  on  a  large  scale. 
As  little  as  0.5  to  i  part  of  active  chlorine  per  million  parts  of 
water  is  sufficient  to^cause  almost  complete  disappearance  of  or- 
ganisms of  the  B.  coll  group;  though  spore  bearing  forms,  which 
however  are  of  little  hygienic  importance,  are  not  much  aff"ected. 
While  I  :5oo.ooo  of  hypochlorite  will  sterilize  water,  i  :3.ooo  is 
required  for  the  steriHzation  of  broth  (i),  and  i :  1,500  to  produce 
the  same  result  in  50  per  cent  horse  serum  (31).  The  difficulty 
of  sterilizing  pus  has  been  shown  by  W.  Parry  Morgan  (67), 
who  found  that  it  required  i  :8oo  of  available  chlorine  either  in 
form  of  eusol  or  of  Dakin's  solution  to  sterilize  pus,  when  pus 
and  disinfectant  were  mixed  in  the  proportion  of  i  to  9.  The 
difficulty  of  sterilizing  blood  is  still  greater.  Using  a  blood 
medium  similar  to  that  suggested  by  Emery  (45),  it  was  found 
by  Dakin  (31,  p.  94)  that,  even  when  two  volumes  of  0.5  per  cent 
sodium  hypochlorite  or  of  eusol  were  used  to  one  volume  of  blood 
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infected  with  staphylococci,  complete  sterilization  was  not  quite 
accomplished,  although  considerably  over  99  per  cent  of  the  or- 
ganisms were  killed.  These  studies  emphasize  the  necessity  for 
the  use  of  a  large  excess  of  the  disinfectant  fluid,  precisely  such 
as  is  employed  in  the  Carrel  technique. 

Like  other  germicides,  chlorine  is  not  equally  efficient  against 
all  forms  of  microbial  life.  Thus  Schiitze  (76)  found  that  no 
direct  lethal  efifect  could  be  expected  upon  spores  as  resistant  as 
those  of  malignant  edema  embedded  in  the  tissues  of  a  wound, 
unless  by  irrigation  the  serous  fluid  surrounding  those  spores 
could  be  replaced  to  well  above  95  per  cent  by  the  hypochlorite 
solution.  K.  Taylor  (85),  finds  that  "Dakin's  solution  showed  a 
moderate  activity  against  the  staphylococcus,  was  nearly  inert 
against  the  B.  pyocyancns  and  the  gas  bacillus  but  was  more  ac- 
tive against  the  streptococcus."  His  clinical  experience  (84), 
showed  a  decided  superiority  of  i  per  cent  acetic  acid  as  a  dress- 
ing for  pyocyaneus  infected  wounds  over  hypochlorite  or  other 
antiseptics  used  in  the  same  way. 

It  must  ever  be  remembered  that  the  duration  of  action  of 
the  hypochlorite  in  contact  with  the  tissues  of  the  wound  is 
short,  ceasing  the  instant  the  chlorine  has  attached  itself  to  the 
organic  material.  This  is  why  mixture  of  pus  and  hypochlorite 
kept  for  some  time  are  found  to  be  good  culture  medium  for  mi- 
crobes. Pierre  Delbet  (41)  found  wound  secretion  mixed  with 
Dakin's  or  Labarraque's  solution  a  better  culture  medium  than 
without  it.  Hence  the  necessity  for  the  continuous  irrigation  of 
the  wound  with  the  solution;  or,  if  that  be  impracticable,  inter- 
mittent instillation  at  comparatively  short  intervals,  using  on 
an  average  about  10  ml.  every  hour  or  two  for  an  ordinary 
wound. 

{h)  Solvent  Action.  Another  important  property  of  these 
solutions  is  their  power  of  dissolving  necrotic  material,  without 
destroying  living  tissue  supported  by  its  circulation.  The  reason 
for  this  difference  in  resistance  may  be  due  to  a  phenomenot 
to  which  Guillaumin  and  Vienne  (55)  call  attention;  the  in- 
hibition of  the  swelling  of  tissue  in  alkaline  solution  when  salt 
is  present  in  the  liquid.  A  piece  of  skin  immersed  in  3  per  cent 
solution  of  sodium  hydrate  swells  up  and  becomes  transparent, 
while  a  similar  piece  of  skin  immersed  in  a  3  per  cent  solution 
of  sodium  hydrate  to  which  has  been  added  12  per  cent  of  sodium 
chloride  shows  no  change.  The  solvent  action  upon  dead  mater- 
ial favors  the  cleaning  up  of  the  wounds  and  lessens  the  pabulum 
for  microbes.     It  brings,  however,  the  danger  with  it  that  clots 
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temporarily  closing  vessels  may  become  loosened  and  that  second- 
ary hemorrhage  may  occur.  Hence  it  is  necessary  that  reliable 
hemostasis  be  secured  before  the  solution  is  employed. 

(c)  Deodorant  and  Dcto.vicant  Effect.  Hypochlorite  not 
only  destroys  microorganisms  and  necrotic  tissue,  but  also  the 
offensive  odor  of  wounds;  and,  what  is  more  important,  it  de- 
composes poisons  contained  in  pus  and  renders  them  haniiless. 
This  was  shown,  for  instance  by  A.  Lumiere,  (60),  who  found 
by  injection  into  animals  that  candle-filtered  pus  could  be  de- 
prived of  its  toxicity  by  treatment  with  hypochlorite.  This  is 
probably  the  reason  for  the  rapid  improvement  of  the  general 
symptoms  in  patients  suffering  from  extensive  abscesses,  when 
these  are  treated  with  hypochlorite  solution.  Dean  and  Adamson 
(39)  used  eusol  to  reduce  the  toxicity  of  an  emulsion  of  B. 
dysentcriae  (Shiga)  to  be  employed  for  immunizing  purposes; 
and  obtained  by  injection  of  such  vaccine  a  satisfactory  degree  of 
immunity. 

That  Dakin's  solution  is  not  entirely  free  from  irritant  action 
upon  the  tissues,  is  evident  from  the  fact  that  it  is  found  neces- 
sary to  protect  the  skin  surrounding  the  wound  against  the  liquid, 
by  means  of  petrolatum  impregnated  gauze.  Carrel  and  Hart- 
mann  (15)  and  Lecomte  Du  Nouy  (44)  studied  the  effect  of 
hypochlorite  solution  upon  the  cicatrization  of  wounds  and  ar- 
rived at  the  conclusion  that,  while  the  solution  possessed  no  power 
of  accelerating  the  healing  of  an  aseptic  wound,  it  decidedly 
hastened  the  healing  in  the  presence  of  infection.  Carrel,  as  a 
result  of  his  experiments,  feels  confident  that  the  solution  does 
not  have  more  than  a  slight  retarding  eft'ect  upon  the  repair  of 
aseptic  wounds,  an  effect  so  trifling  as  to  be  negligible  in  prac- 
tice. 

AA'hile  Dakin's  solution  is  practically  non-toxic  when  applied 
to  the  surface  or  even  when  injected  subcutaneously,  it  is  very 
dangerous  when  injected  intravenously.  Thus  10  ml.  of  this 
solution  injected  into  the  marginal  vein  of  a  large  rabbit  rapidly 
caused  death.  This  Carrel  ascribes  to  the  hemolytic  qualities  of 
the  solution.  That  the  intravenous  injection  of  Fralick's  hypo- 
chlorite solution  was  not  very  harmful  to  dogs,  even  though  he 
infused  600  ml.  in  a  15.6  kg.  animal,  is  shown  by  his  experimental 
protocol  (48a).  Eusol  has  been  used  intravenously  by  adding 
8.5  gm.  of  sodium  chloride  to  a  liter  of  the  solution.  Having 
found  that  as  much  as  25  and  even  45  ml.  can  be  injected  intra- 
venously into  rabbits,  an  amount  equal  to  a  quarter  or  half  of  the 
total  blood  volume.  Smith,  Ritchie  and  Rettie  (8r)  injected  100 
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ml.  of  eusol  in  normal  saline  at  37^C.  in  the  course  of  five  minutes 
into  a  patient  suffering  from  septicemia.  After  a  second  injec- 
tion twenty-four  hours  later,  the  patient  recovered.  Brand  and 
Keith  (9)  and  Fraser  and  Camphell  (51)  report  similar  cases. 
Raul  Flores  Cordova  (19,  20)  reports  experiments  that  seem  to 
show  that  intravenous  injection  of  eusol  can  save  animals  from 
lethal  doses  of  diphtheria  toxin,  tetanus  toxin,  staphylococcus,  and 
bacillus  perfringens.  Dakin  (26),  on  the  other  hand,  feels  con- 
fident that  hypochlorite  solutions  when  injected  intravenously  in 
•quantities  similar  to  those  employed  for  therapeutic  purposes  can- 
not exert  any  appreciable  direct  germicidal  action.  The  hemoly- 
sis produced  by  large  doses  might  possibly  have  an  indirect 
aft'ect. 

It  may  be  noted  incidentally  that  eusol  irrigations  had  been 
used  with  alleged  success  in  the  treatment  of  dysentery  by  Crean 
(21).  The  solution  diluted  with  an  equal  amount  of  hot  2  per 
cent  saline  was  borne  without  pain.  Jefferson  (57)  found  that 
eusol  diluted  to  one-fifth  strength  gave  satisfactory  results  when 
used  three  times  daily  by  irrigation  in  the  treatment  of  con- 
junctivitis. The  aggregate  time  required  to  cure  50  cases  by 
means  of  this  treatment  being  303  days,  as  compared  with  448 
•days  under  boric  acid  and  zinc  sulphate  treatment. 

Chloramines. 

Dakin  (29,  30)  and  his  associates  believe  that  the  action  of 
hypochlorites  upon  proteins  depends  upon  a  chemical  reaction 
similar  to  that  which  takes  place  between  ammonia  and  hypo- 
chlorite, which  results  in  the  production  of  chloramine.  Rideal 
(71)  and  others  had  previously  pointed  out  the  probable  forma- 
tion of  chloramine  during  the  sterilization  of  sewage  by  hypo- 
chlorite. That  the  germicidal  action  is  due  to  this  reaction  is 
rendered  probably  by  the  observation  that,  while  the  free  halogens 
differ  but  slightly  in  their  bactericidal  power,  and  while  hypo- 
chlorite dift"ers  but  slightly  from  chlorine,  hypobromites  and  hypo- 
iodites  possess  feeble  germicidal  capacity,  which  coincides  almost 
exactly  with  their  feeble  capacity  for  reaction  with  proteins  and 
amino-acids.  Inasmuch  as  chloramines  and  bromamines  destroy 
bacteria  at  a  lower  concentration  than  the  corresponding  hypo- 
chlorite and  hypobromite,  it  must  be  assumed  that  the  combina- 
tion increases  antisepticity.  Compounds  of  high  antisepticity 
are  also  formed  when  proteins  such  as  blood  serum,  egg  albumin, 
or  casein  are  treated  with  hypochlorites.     The  antisepticity  ceas- 
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€S,  however,  when  the  chlorine  has  become  combined  with  the 
carbon. 

Considerations  such  as  these  led  to  a  study  of  the  chlor- 
amines,  from  among  which  were  chosen  toluene-p-sulphondichlor- 
amine,  for  which  Dakin  devised  the  abbreviated  name  Dichlora- 
mine-T,  and  its  sodium  derivative,  for  which  the  name  Chlora- 
mine-T  was  adopted.  These  substances  had  been  prepared  by 
Kastle,  Kaiser  and  Breadley  (58),  in  1896;  and  further  studied 
by  Chattaway,  (17).  The  difference  between  the  two  is  chiefly 
one  of  solubility :  chloramine-T  is  water-soluble,  dichloramine-T 
is  lipoid-soluble  and  insoluble  in  water. 

ChloraminE-T  is  a  fairly  stable  white  solid  of  faint  chlor- 
ous odor  and  bitter  taste,  freely  soluble  in  water;  its  saturated 
aqueous  solution  containing  about  15  per  cent  of  the  salt.  It  is 
faintly  alkaline  in  reaction,  non-corrosive,  though  very  irritant  in 
strong  solution,  and  does  not  coagulate  proteid.  Its  stabiHty  is 
its  chief  advantage  over  the  hypochlorites.  While  but  slightly 
toxic,  Dakin  has  found  it  as  powerful  a  disinfectant  as  an  equal 
weight  of  hypochlorite.  H.  C.  Hamilton  (56)  assigns  to  it  a 
phenol  coefficient  of  50.  Dakin  states  that,  when  it  is  used  in 
strength  of  less  than  0.2  per  cent,  it  does  not  interfere  with  the 
rapidity  of  repair.  A  solution  of  2  per  cent  may  however  delay 
or  even  arrest  cicatrization.  Given  intravenously,  Dakin  (26) 
found  that  it  causes  a  marked  increase  of  pericardial  fluid  and 
commonly  edema  of  the  lungs ;  so  that  it  appears  that  in  large 
doses  it  acts  as  a  definite  poison  to  the  endothelium. 

The  2  per  cent  solution  of  this  substance,  which  Dakin  con- 
siders decidedly  more  potent  than  the  sodium  hypochlorite  solu- 
tions usually  employed,  may  be  used  for  the  irrigation  treatment 
of  w^ounds  by  the  Carrel  method.  As  such  solution  is  slightly 
hypotonic,  normal  salt  solution  should  be  used  as  diluent,  when  an 
isotonic  fluid  is  desired.  The  eye  tolerates  1:1000,  while  1:500 
is  decidedly  irritant.  Chloramine-T  has  been  used  as  a  nasal  spray 
in  0.5  per  cent  solution  for  the  disinfection  of  meningococcus  car- 
riers by  Gordon  and  Flack  (53)  ;  though  Dakin  finds  (31,  p.  loi) 
that  such  spray  for  less  than  15  minutes  was  not  very  effective 
and  that  frequent  repetition  of  the  treatment  was  desirable,  which 
however  is  a  rather  severe  procedure.  He  prefers  a  dichloramine 
spray  for  the  purpose.  Fildes  and  Wallis  (46)  conclude  that  none 
of  the  antiseptics  tested  by  them,  including  chloramine-T,  had 
any  conspicuous  merit  in  the  disinfection  of  meningococcus  car- 
riers. In  cystitis,  the  tolerance  often  appears  to  be  less  than  in 
the  eye.     In  chronic  urethritis,  on  the  other  hand,  i  :500  can  be 
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used  for  the  initial  injection,  and  the  strength  increased  sub- 
sequently. 

Dakin  advocates  a  5  per  cent  chloramine-T  gauze  used  dry 
for  light  packing  as  a  first  application  to  fresh  wounds,  to  pre- 
vent progress  of  infection.  Where  frequent  renewal  of  the  anti- 
septic or  irrigation  is  called  for,  the  gauze  is  superfluous. 

As  none  of  these  bodies  can  be  used  in  fatty  ointments, 
Daufresne   (38)   devised  a  paste  of  the  following  composition: 

Chloramine-T 10 

Sodium  Stearate 70 

Water 1000 

Mixed  to  a  homogeneous  paste,  best  by  a  mechanical  mixer. 
Carrel  and  Hartmann  (16)  found  this  paste  useful  for  sterilizing 
moderately  infected  wounds  and  for  maintaining  asepsis  in 
wounds  already  sterile. 

DiCHLORAMiNE-T,  a  white  powder  of  chlorinous  odor,  prac- 
tically insoluble  in  water,  has  been  suggested  by  Dakin  and  his 
collaborators  (35,  83)  as  a  means  of  overcoming  the  two  ob- 
jections of  the  chlorine  compounds  just  discussed;  namely  in- 
stability of  solution,  so  that  the  compound  loses  its  effect  soon 
after  having  been  applied  to  the  wound,  hence  requiring  fre- 
quent and  therefore  troublesome  reapplication ;  and  irritation  of 
the  skin  on  prolonged  use.  Inasmuch  as  this  substance,  when 
dissolved  in  organic  solvents,  gives  up  a  portion  of  its  chlorine 
to  these  liquids,  Dakin  advises  that  the  solvents — oil  of  eucalyp-, 
tus  and  liquid  petrolatum — be  chlorinated  before  the  dichlora- 
mine-T  is  added.  A  6.5  to  10  per  cent  solution  in  a  mixture  of 
chlorinated  eucalyptol  and  petrolatum,  (for  the  preparation  of 
which  directions  are  given  by  Dakin  (35  and  31,  p.  37))  gives  off 
chlorine  slowly  for  from  18  to  24  hours  ;  hence  does  not  have  to 
be  reapplied  more  than  once  a  day.  After  careful  surgical  prepa- 
ration of  the  wound,  the  liquid  is  simply  sprayed  on;  or,  if  the 
wound  be  deep,  the  cavity  is  filled  with  the  liquid.  Only  a  few 
layers  of  gauze  should  be  used  to  cover  the  wound,  so  as  to  avoid 
absorption  of  the  oil  by  the  dressing.  Among  the  advantages 
claimed  for  this  method,  as  compared  with  the  Carrel-Dakin 
technique  are :  simplicity,  saving  of  dressing  material,  greater 
ra])idity  of  healing,  and  the  possibility  of  dependent  drainage. 

Dakin  and  Dunham  (32)  claim  they  have  obtained  very  sat- 
isfactory results  in  the  disinfection  of  meningococcus  carriers 
by  the  use  of  an  oil  spray  containing  2  per  cent  of  dichloramine-T 
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dissolved  in  chlorinated  eucalyptol  and  paraffin  (1:4),  repeated 
every  two  to  four  hours.  The  first  few  applications  produce 
sneezing,  but  tolerance  is  soon  acquired.  Simon  Flexner  (47) 
endorses  this  method.  Dakin  warns  against  using  it  in  acute 
coryza,  as  it  is  too  irritating. 

HalazonE,  a  name  given  to  Parasulphondichloraminoben- 
zoic  acid  by  Dakin  and  Dunham  (33,34),  is  advocated  by  them  for 
the  sterilization  of  small  quantities  of  drinking  water,  such  as  are 
carried  by  soldiers  in  their  drinking  bottles.  It  is  a  relatively  stable 
substance,  extremely  active — i  :300,ooo  being  sufficient  for  the 
sterilization  of  water  within  30  minutes, — ;of  such  shght  taste 
that  the  amount  required  still  leaves  the  water  perfectly  palat- 
able, and  it  seems  practically  non-toxic.  One  of  its  chief  advan- 
tages is  that  it  lends  itself  well  to  preparation  of  tablets,  each  of 
which  it  is  advised  should  contain  4  milligrams,  one  or  two  of 
which  are  sufficient  to  sterilize  drinking  water  within  half  an 
hour.  It  is  not  suitable  for  the  disinfection  of  milk  or  other  food. 
If  all  of  what  has  been  said  in  favor  of  these  agents  is  true, 
we  must  conclude  that  chlorine  is  the  king  of  disinfectants. 
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THE  IRRITABLE  HEART  OF  SOLDIERS  AND  THE 
HAMPSTEAD   HEART   HOSPITAL 

Maude  E.  Abbott,  M.D. 
McGill  University,  Montreal,  Canada. 

Under  the  stressful  conditions  of  modern  warfare,  in  which 
exposure  to  the  continuous  fusillade  of  our  own  and  the  enemy's 
guns  is  combined  with  the  depressing  influences  of  the  cold, 
darkness  and  moisture  of  life  in  the  trenches,  it  is  only  natural 
that  the  soldier  in  the  field  should  suffer  greatly  in  that  most 
delicate  part  of  his  body  mechanism,  his  functional  nervous  sys- 
tem. Even  the  strongest  men  cannot  endure  the  hardships  of 
the  firing  line  for  long  without  respite,  and  a  continuous  re- 
lief system  whereby  the  men  in  action  are  withdrawn  to  rest- 
billets  at  short,  regularly  recurring,  intervals,  has  of  necessity 
been  enforced.  In  spite  of  all  precautionary  measures,  however, 
War  Neuroses  abound  both  in  base  hospitals  and  convalescent 
camps,  and  are  especially  frequent  among  the  men  of  less  robust 
physique  or  less  stable  mental  fibre.  The  differentiation  of  such 
functional  conditions  from  organic  troubles  or  from  malingering, 
the  treatment  necessary  for  the  improvement  of  the  patient 
and  his  rehabilitation  as  a  soldier,  and  the  final  decision  as  to  his 
future  capacity  for  duty  at  home  or  abroad  according  to  the  extent 
of  his  cure,  are  problems  which  have  taxed  the  best  judgment 
of  the  Army  Medical  Service,  and  their  successful  solution  prom- 
ises to  be  one  of  the  triumphs  of  military  medicine  in  the  pres- 
ent campaign. 

One  of  the  most  important  and  efficient  measures  that  has 
been  taken  by  the  British  War  Office  with  this  end  in  view,  has 
been  the  organization  of  special  hospitals  under  the  care  of  medi- 
cal experts,  and  especially  equipped,  where  disorders  of  various 
kinds  can  be  studied,  classified  and  treated  in  a  properly  sci- 
entific manner.  Notable  examples  are  the  Ramsgate  Hospital 
for  Nervous  Disorders  at  Ramsgate,  the  Bramshott  Eye  Hospital, 
and  the  Military  Pleart  Hospital  at  Hampstead  in  London. 

It  is  with  this  last  named  institution  and  with  the  class  of 
work  done  there  and  in  the  Cardiac  Department  of  other  Military 
hospitals  in  London,  that  we  are  concerned  in  this  communication. 
Early  in  the  second  year  of  the  War  the  attention  of  the  public 
was  drawn  by  leading  articles  in  the  London  Times  and  in  Brit- 
ish medical  periodicals,  to  the  large  numbers  of  soldiers  who 
were  being  invalided  home   from  the  Front  by  the  now  well- 
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recognized  disorder  know  as  Soldier's  Heart,  in  which  symptoms 
of  a  more  or  less  transient  cardiac  exhaustion  without  evidence 
of  organic  disease,  form  the  predominant  feature.  The  need 
of  such  patients  for  special  study  and  treatment,  and  the  evident 
possibility  of  their  rehabilitation  under  suitable  conditions,  led  to 
a  demand  for  an  investigation.  This  was  opened  by  the  Medical 
Research  Committee  of  the  National  Insurance  Act,  on  the  initia- 
tive of  Sir  Alfred  Keogh  in  the  autumn  of  191 5,  and  was  en- 
trusted in  the  first  place  to  Sir  James  Mackenzie  (i),  who  with 
Dr.  R.  McD.  Wilson  (2),  opened  a  discussion  on  this  subject  be- 
fore the  Royal  Society  of  Medicine  on  January  i8th,  1916,  and 
reported  the  results  of  observations  made  by  himself  in  collabora- 
tion with  Dr.  Wilson  on  400  cases.  He  pointed  out  that  the  large 
class  of  patients  under  consideration  differ  essentially  from  the 
subjects  of  organic  heart  disease  both  in  the  milder  grade  of 
symptoms,  the  more  favorable  prognosis  and  the  form  of  treat- 
ment indicated.  In  the  latter  connection  he  laid  down  the  import- 
ant principle  that  complete  rest  was  not  advisable  except  in  the 
early  stages,  and  that  fresh  air,  graduated  exercises,  recreation 
and  cheerfulness  take  an  important  part  in  the  rehabilitation  of 
the  patient,  so  that  officers  should  be  sent  off  on  golfing  or  fishing 
tours,  and  light  games  in  out-door  surroundings  should  be  pro- 
vided for  the  private  soldiers,  with  the  one  injunction  to  both  that 
such  occupations  be  carried  on  only  to  the  point  of  pleasurable 
enjoyment  and  never  to  fatigue.  In  addition  he  stated  that  the 
proper  investigation  and  treatment  of  such  cases  required  the 
provision  of  a  special  hospital  with  complete  equipment  and  in 
suitable  surroundings. 

These  views  were  shared  by  Sir  Clift"ord  Allbutt  and  Sir 
W^illiam  Osier  who,  with  Sir  James  Mackenzie,  organized  the  new 
Hospital,  and  with  Major  J.  C.  Meakins  and  Captain  F.  C.  Cot- 
ton of  ]\Iontreal,  and  Captain  Parkinson  were  members  of  its  or- 
ganizing staff'.  An  article  in  the  Times  at  this  time  may  be 
abstracted  thus:  ''Sir  Alfred  Keogh  (Director  General  of  the 
Medical  Forces),  decided  to  open  a  special  hospital  of  a  very 
special  kind,  and  recognizing  the  value  of  a  bright  and  bracing 
situation  chose  the  Military  Hospital  at  Hampstead  for  the  new 
Heart  Hospital.  It  is  fully  equipped  with  bacteriological  labora- 
tory, electro-cardiograph  with  wired  connections  to  the  wards, 
orthodiagraph,  and  X-ray  installment.  The  Mackenzie  ink  poly- 
graph is  in  active  operation  and  individual  assistants  are  giving 
their  whole  time  to  the  study  of  vasomotor  reflexes,  dermo- 
graphic  and  precise  orthodiagraphic  cardiac  tracings,  exercises, 
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gas-analysis,  and  other  phases  of  the  many  problems  investigated. 
Here  the  scientist  and  clinician  are  united,  and  the  mental  factor, 
which  means  so  much,  especially  in  this  type  of  case,  is  given 
due  prominence.  As  in  all  army  hospitals  military  considerations, 
of  course,  take  first  place  in  the  handling  of  the  patients,  the 
cases  being  as  far  as  possible  classified  on  arrival  into  those  who 
will  be  again  fit  for  active  service  and  those  who  will  not.  In 
subsequent  treatment  the  latter  class  are  boarded  out  of  the  army, 
while  in  the  former  the  myocardium  is  re-educated  by  graduated 
exercises  to  a  point  where  the  definite  amount  of  exertion,  such  as 
half  an  hour's  strenuous  Swedish  drill,  or  a  seven  mile  route 
march  with  a  25  pound  pack,  can  be  undergone  without  symptoms. 
When  this  point  is  reached  the  men  are  considered  fit  to  return 
to  their  units." 

The  importance  of  such  a  hospital,  which  was  in  a  sense  a 
departure,  can  hardly  be  overrated.  By  accelerating  the  return 
to  duty  or  the  invaliding  from  the  Service  of  the  disabled  soldier, 
it  meant  a  saving  to  the  State,  and  constituted  one  of  the  most 
interesting  examples  we  know,  of  the  remarkable  organization 
that  has  taken  place  in  this  war,  of  preventive  and  therapeutic 
forces  for  the  mitigation  of  the  eflfects  upon  our  soldiers  of  the 
terrible  conditions  of  modern  warfare.  In  this  way  also  the 
powers  of  the  trained  specialists  who  have  placed  their  services 
at  the  disposal  of  their  Country,  can  be  utilized  with  true  economy. 
Moreover,  the  establishment  of  this  particular  form  of  heart 
hospital  in  England,  which  may  be  called  the  home  of  graphic 
methods,  under  the  leadership  of  men  who  are  themselves  lead- 
ers of  thought  in  the  new  school  of  cardiac  pathology,  and  with 
the  control  of  a  wealth  of  clinical  material  consisting  chiefly 
of  soldiers  suffering  from  functional  disorders  of  the  cardiac 
mechanism,  opened  an  extraordinarily  productive  field  of  study 
which  is  bound  to  bring  far-reaching  advances  in  our  knowledge 
of  cardiac  pathological  physiology  on  the  one  hand,  and  its  thera- 
peusis  on  the  other. 

The  Hampstead  Hospital  was  opened  in  the  early  part  of  the 
winter  of  191 5-16.  After  little  more  than  a  year's  work  important 
results  are  already  in  hand,  and  the  literature  is  enriched  by  nu- 
merous observations  along  new  and  suggestive  lines.  Of  these  the 
most  valuable  are  the  formation  of  a  definite  system  of  graduated 
exercises  of  use  both  for  diagnostic  tests  and  for  therapeutic  pur- 
poses, and  the  establishment  of  a  definite  standard  in  the  reaction 
both  of  pulse  rate  and  blood  pressure  to  such  exercise  tests,  and 
the   estimation   of   present   and    future   cardiac   disability   along 
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these  lines.  In  this  connection  the  series  of  articles  published  in 
Heart  on  ]\Iay  20th,  last,  "On  the  after  etfects  of  rest-exercises 
and  slight  exertion  on  pulse  rate  and  systolic  pressure  and  the 
P-R  interval  in  irritable  and  healthy  hearts ;"  "On  the  occurrence 
of  hyperalgesia  in  irritable  hearts  of  soldiers ;"  and  "On  the 
effects  of  atropine,  digitalis,  amyl  nitrate  and  pilocarpine  nitrate 
on  such  cases,"  are  of  immense  interest  (13). 

The  history  of  the  subject  of  soldier's  heart  is  as  follows. 
The  "Irritable  Heart  of  the  Soldier"  is  no  new  condition,  but  was 
recognized  as  far  back  as  the  American  Civil  War,  when  it  at- 
tracted wide  attention.  A  classical  description,  corresponding  ii] 
all  respects  to  the  picture  as  presented  to-day,  is  given  by  Dr. 
Hathorn  in  the  American  Journal  of  Medical  Sciences  for  1864, 
and  in  the  same  journal  for  1871  Da  Costa  reviewed  the  subject 
upon  the  basis  of  a  series  of  three  hundred  cases  collected  in  a 
hospital  in  Philadelphia.  The  condition  is  characterized  by  signs 
of  vasomotor  instability,  aching  precordial  pain,  a  sense  of  exhaus- 
tion amounting  often  to  giddiness  or  famtness,  general  malaise, 
rapid  pulse  on  exertion,  slight  breathlessness,  at  times  slight 
oedema  of  the  feet,  mental  depression,  and  nervous  irritability. 
There  is  usually  a  slight  rise  of  temperature  especially  at  the 
onset,  which  is  often  with  diarrhoea  and  other  digestive  disturb- 
ances. 

An  interesting  discussion  upon  the  etiology  of  Soldier's  Heart 
has  occupied  several  of  the  British  journals  during  the  past 
two  years.  Sir  James  Mackenzie  with  W.  Bezley  Thorne  (6),  R. 
McD.  Wilson,  and  others,  regarded  it  as  one  symptom  of  a  gen- 
eral physical  exhaustion,  the  result  in  the  majority  of  the  cases 
of  a  latent  infection  which  becomes  active  under  the  effect  of 
strain  or  shock  and  produces  effects  of  a  toxaemia,  which  yields 
to  the  raising  of  the  resistive  powers  of  the  individual  by  good 
hygiene,  fresh  air,  and  cheerful  occupation. 

The  application  of  this  theory  of  latent  infection  to  all  the 
■cases  was  disputed  by  Poynton  (7),  Morison  (8),  and  others. 
They  pointed  out  that  identical  symptoms  come  on  quite  sudden- 
ly after  shell  shock  and  other  states  in  which  the  predominant 
feature  is  nervous  or  physical  strain,  and  raised  the  question  as 
to  whether,  under  these  circumstances,  the  shock  itself  might 
not  generate  toxins  within  the  body  producing  a  similar  result 
upon  the  tissues  as  those  having  a  true  infective  origin.  In  this 
connection  an  interesting  suggestion  has  been  brought  forward 
hy  Young,  (15),  that  toxins  from  the  numerous  insect  parasites 
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which  abound  in  trench   Hfe,   and   so   often   infest   the   soldiers 
there,  may  be  in  many  cases  an  exciting  cause. 

The  fact  that  chemical  poisons,  especially  nicotine,  produce 
a  condition  practically  identical  in  the  so-called  tobacco  heart, 
and  that  the  practice  of  cigarette  smoking  is  practically  universal 
along  the  Allied  Front,  leads  to  the  inference  that  at  least  a  cer- 
tain number  of  the  cases  of  soldiers  must  be  traced  to  this  habit. 
A  careful  study  to  determine  the  immediate  effect  of  cigarette 
smoking  on  healthy  men  and  on  cases  of  Soldier's  Heart  was 
made  by  Drs.  Parkinson  and  Hilman  Koefod  (12)  at  the  Hamp- 
stead  Hospital  recently  upon  thirty  cases  of  whom  twenty  were 
patients  with  soldier's  heart  and  ten  were  normal  subjects. 
The  conclusion  reached  was  that  excessive  cigarette  smoking  was 
not  the  essential  cause  of  most  cases  of  "soldier's  heart,"  but  that 
it  was  an  important  contributory  factor  in  the  breathlessness  and. 
praecordial  pain  of  many  cases. 

Finally,  it  has  been  shown  (White  &  Johnston  (3),  Stoney 
(5)  ),  that  a  number  of  cases  of  Soldier's  Heart  present  the  same 
symptoms  as  the  early  stages  of  exophthalmic  goitre,  what  may 
be  called  a  pre-Graves  condition  of  hyperthyroidism  and  which 
yields  to  X-ray  treatment  of  the  thyroid  gland.  When  it  is  re- 
membered that  shock  or  emotion  of  any  kind  is  a  strong  pre- 
disposing cause  of  goitre  this  forms  a  comparatively  small  but 
suggestive  group. 

The  true  explanation  of  the  etiology  of  Soldier's  Heart  Avill 
probably  be  found  to  lie  in  some  factor  common  to  all  the  above 
mentioned  cases  which  acts  within  the  organism  producing  analog- 
ous states  of  cardiac  and  physical  exhaustion.  Such  a  point  of 
view  was  brought  forward  by  Crile  (16)  in  his  "'Mechanistic  View 
of  War  and  Peace,"  in  which  he  suggested  that  latent  infection, 
powerful  emotion,  physical  strain,  exaggerated  hormonic  action, 
are  each  and  all  to  be  recognized  as  "activators"  which  set  the 
pace  for  an  undue  transformation  of  energy  leading  to  alterations 
in  the  relation  of  the  volatile  and  non-volatile  acids  of  the  blood 
and  other  disturbances  of  the  metabolic  equilibrium  and  chemical 
changes  that  constitute  fatigue. 

It  is  too  early  for  conclusions  on  this  or  even  less  remote 
problems,  but  there  can  be  no  doubt  that  the  path  of  real  advance- 
ment is  being  followed  at  such  special  hospitals  as  that  we  have 
reviewed  here,  and  that  the  careful  methods  that  are  being  ap- 
plied there  and  elsewhere  in  the  study  and  treatment  of  func- 
tional disorders  in  the  wealth  of  military  clinical  material  avail- 
able todav.  have  widened  already  our  knowledge  very  much.  The 


—  I/I  — 

Profession  of  the  future  is  likely  to  be  permanently  enriched  by 
the  results  of  such  organized  application,  by  experts,  of  the  prin- 
ciples of  scientific  medicine  to  the  problems  of  the  functional  dis- 
orders of  the  present  war,  and  students  of  cardiac  pathology  and 
therapeusis  will  owe  an  incalculable  debt  of  gratitude  to  such 
men  as  the  originators  of  the  Hampstead  Hospital,  Sir  William 
Osier,  Sir  James  Mackenzie,  Sir  Clififord  Allbutt,  and  Sir  Alfred 
Keogh. 
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EDITOR'S  NOTU:— The  Revue  de  Cardiologie  de  Guerre  by  Weil 
was  not  accessible  to  Dr.  Abbott  in  the  preparation  of  her  paper.  Weil 
gives  a  summary  of  the  French  literature  upon  this  subject  for  the  first 
two  years  of  the  War.  From  this  experience  he  concludes  that  organic 
cardiopathies,  even  those  well  compensated,  do  not  stand  the  stress  of 
active  service  and,  therefore,  should  be  placed  in  the  auxiliary  service. 
The  myocardial  cases  are  less  favorable  than  the  compensated  aortic  and 
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mitral  valvular  lesions,  which  are,  on  the  whole,  fairly  well  borne,  but 
which,  even  when  compatible  with  a  certain  amount  of  effort,  react  badly 
to  over-strain  and  emotion,  and  are  a  coefficient  of  aggravation  in  the 
traumatisms  and  infections  of  war. 

Weil  also  claims  that  the  differential  diagnosis  of  functional  and 
organic  cardiac  murmurs  can  be  easily  made  by  a  new  diagnostic  pro- 
cedure ;  namely,  auscultation  of  the  heart  during  compression  of  the  eye- 
balls. There  exists  normally  an  oculocardiac  reflex.  The  compression  of 
the  eye-balls  modifies  the  heart  beat  so  that  it  becomes  slower  by  ten 
beats  or  more,  or  rarely  accelerated  to  the  same  degree.  In  subjects  who 
show  functional  murmurs  the  myocardium  is  in  a  state  of  especial  erethism. 
Under  compression  of  the  eyes  the  accelerated  rate  (100-120)  may  drop 
to  80,  60  or  40  beats.  At  the  same  time  the  functional  murmur  becomes 
weakened,  inconstant  or  disappears  completely.  Organic  murmurs,  on 
the  contrary,  become  more  intense  and  precise  during  ocular  compression. 
Weil  claims  that  auscultation  of  the  heart  during  compression  of  the  eye- 
balls is  a  procedure  of  great  value,  as  the  compression  slows  the  heart  and 
fenders  it  more  clearly  audible,  and,  that  through  the  employment  of  this 
method  it  has  been  possible  for  them  to  differentiate  easily  all  heart  mur- 
murs. 

Weil  also  regards  the  static  and  dynamic  tests  of  Martinet  of  great 
value  in  determining  the  functional  value  of  the  heart,  and,  therefore, 
in  differentiating  the  normal  weak  and  erethistic  heart.  Lian's  and 
Martinet's  observations  upon  functional  disturbances  of  the  heart  and 
cardiac  neuroses  associated  with  nephritis,  infections  (rheumatism),  tu- 
berculosis, nasal  defects,  multiple  glandular  insufficiency,  and  adrenal  in- 
sufficiency, are  abstracted  in  Weil's  review.  "Lcs  iitsuffisants  cardiaqnes" 
described  by  Guillet  and  Boye  fall  into  the  same  category.  These  writers, 
as  well  as  Lian  and  Weil  separate  their  hypotensive,  tachycardiac,  acrocy- 
anotic  and  instable  cases  from  the  cardiac  neuroses.  Martinet  discusses 
this  group  of  functional  disturbances  that  appear  usually  suddenly  after 
intense  emotion  or  commotion.  They  do  not  follow  infections.  They 
develop  upon  a  neuropathic  foundation  (psychical  state,  nervous  crises, 
distress,  trembling,  dyspepsia,  instable  cardio-vascular  apparatus,  etc.). 
Gallavardin  discusses  the  tachycardias  of  Basedow's  disease.  Aubertin's 
article  on  "la  recuperation  dcs  faux  cardiaqnes'  is  of  great  value  from 
both  military  and  civil  points  of  view.  Finally  the  relation  of  cardiac  af- 
fections to  the  infections  of  war  (scarlatina,  rheumatic  fever,  typhoid  and 
paratyphoid  fevers,  bacillary  dysentery,  enteritis,  pneumococcus  infec- 
tion, etc.)  has  been  discussed  by  Nobecourt,  Florand,  Carnot,  Oppenheim, 
Minet,  Carles,  and  others.  (See  references  below.)  Gouget  has  studied 
the  bradycardia  of  fatigue,  as  well  as  the  relative  bradycardia  associated 
with  some  fevers.  To  the  latter  he  attributes  a  nervous  origin.  Vaquez 
and  Donzelet  review  the  tests  for  the  heart  to  be  used  in  military  service, 
and  conclude  that  the  only  way  to  estimate  the  reserve  force  of  the  heart 
and  its  functional  value  is  to  make  a  thorough  clinical  examination  of  each 
case,  completed  by  radioscopy  and  sphygmomanometry. 
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Tedeschi  holds  that  in  the  discussion  on  "soldier's  heart"  too  little 
attention  has  been  paid  to  the  influence  of  digestive  disturbances  on  the 
cardiovascular  system.  He  has  observed  in  the  Italian  Army  cases  sent 
back  from  the  front  as  suffering  from  heart  disease  (palpitation,  pain 
m  precordium,  arrhythmia,  weak  pulse,  etc.)  in  which  the  symptoms  oc- 
curred only  during  digestion  and  were  due  wholly  to  distension  of  the 
stomach  with  gas,  fermentation,  aerophagia,  motor  disturbance,  etc.  Nasal 
obstruction  due  to  hypertrophic  rhinitis  was  often  associated  with 
aerophagia,  and  with  the  removal  of  these  conditions  the  supposed  heart 
disease  also  disappeared.  In  all  of  these  cases  the  nervous  or  psychical 
element  played  a  part. 

Syphilis  is  ignored  by  practically  all  of  the  writers  on  "soldier's 
heart".  The  writer  (Warthin)  believes  that  both  congenital  and  ac- 
quired syphilis  play  a  very  large  part  in  the  production  of  myocardial 
weakness  in  young  men.  Observations  upon  students  developing  myocardial 
insufficiency  under  the  strain  of  athletic  or  field  work  have  confirmed 
this  view.  A  personal  communication  from  Dr.  Mortensen  of  Battle 
Creek,  who  has  been  engaged  in  cardiac  examinations  at  Camp  Custer 
states  that  a  history  of  streptococcus  infection  (rheumatism,  tonsillitis, 
etc.)  is  found  in  about  So  per  cent  of  the  cases  of  myocardial  tachycardia! 
and  that  he  believes  syphilis  to  be  responsible  for  the  greater  part  of  the 
remaining  cases,  although  a  definite  history  of  syphilitic  infection  is 
usually  not  obtainable.  On  the  other  hand  practically  all  cases  of  aortic 
valvular  disease  have  given  a  history  of  syphilis.  It  is  most  probable 
that  the  streptococcus  and  the  spirochete  of  syphilis  are  the  two  most 
important  etiologic  factors  in  cardiac  infections;  and  examiners  of  drafted 
men  and  soldiers  should  bear  this  possibility  in  mind  when  examining. 
The  gonococcus,  pneumococcus,  etc.,  probably  play  minor  roles,  although 
we  have  no  data  of  value  as  to  their  relative  importance. 
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"TRENCH"  NEPHRITIS. 
a  critical  summary.  • 

Martin  H.  Fischer  and  Marian  O.  Hooker, 

Eichberg  Laboratory  of  Physiology  in  the  University  of 

Cincinnati. 

I.    INTRODUCTION. 

A  nameless  "special  correspondent"  in  Northern  France  for 
the  British  Medical  Journal^,  in  1915,  described  as  a  "new  disease" 
the  nephritis  with  a  general  dropsy  which  at  that  time  became  pre- 
valent among  the  armed  forces  of  the  Island  Empire.  In  most 
cases  the  disease  had  set  in  rather  suddenly  with  an  antecedent 
history  of  sore  throat  or  bronchial  catarrh.  A  considerable  pro- 
portion of  the  patients  had  but  recently  returned  from  the 
trenches,  though  the  value  of  the  factor  of  exposure  was  some- 
what minimized  by  the  observation  that  the  worst  part  of  the  out- 
break coincided  with  the  coming  of  spring  and  not  with  the  days 
when  trench  life  was  at  its  worst.  After  a  few  days  of  al- 
buminuria, this  usually  disappeared  entirely.  No  deaths  were 
observed.  A  high  proportion  of  the  cases  showed  streptococcal 
infection  of  the  tonsils  though  the  "special  correspondent"  laid 
little  stress  upon  this  fact  in  attempting  to  explain  the  epidemic. 

It  was  not  long  before  Robert  Saundby-  correctly  deleted 
the  word  "new"  from  this  disease  by  asking  whether  a  streptococ- 
cal nephritis  in  war-time  was  different  from  this  same  disease  in 
peace,  for  had  the  "special  correspondent"  described  anything  but 
an  epidemic  of  acute  streptococcus  nephritis? 

Nephritis  in  the  armed  forces  was,  however,  so  common 
that  for  this  reason  alone  a  study  of  its  nature  and  cause  was 
urgently  demanded — a  demand  soon  satisfied  through  private  and 
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government  initiative  by  a  blaze  of  papers  which  even  yet  shows 
no  signs  of  abating.  From  the  front  and  from  home  hospitals 
in  the  countries  of  all  the  belligerents,  each  day  brings  new  studies, 
new  letters  and  new  opinions.  Not  very  much  has,  however,  been 
added  to  the  original  and  first  communications  of  Nathan  Raw^ 
W.  Langdon  Brown*-'''"-',  John  Rose  Bradford^  Rodolph  G. 
Abercrombie«'io-iS  P.  Ameuille^-^^-^-"'"-",  R.  L.  Mackenzie  Wal- 
lis^'",  A.  Albu  and  E.  Schlesinger^'.  Unless  otherwise  specified, 
it  is  upon  the  studies  of  these  men'^  that  the  paragraphs  constitut- 
ing the  first  portions  of  this  paper  depend.  Papers*'  '°  '^'^  and  edi- 
torials" by  later  writers,  so  far  as  these  have  been  available,  do 
little  more  than  corroborate  these  earlier  studies. 

If  the  "new  disease"  had  but  a  short  hfe,  the  existence  of 
■"trench"  nephritis  proved  equally  brief  when  many  of  those  af- 
fected were  observed  never  to  have  been  in  the  trenches.  The 
whole  subject  may  today  be  said  to  have  simmered  down  to  or 
broadened  out  to  the  mere  discussion  of  nephritis  as  observed 
in  men  engaged  in  the  various  military  services  of  the  belligerents. 

II.    THE  FACTS  REGARDING  WAR-TIME  NEPHRITIS. 

1.  Incidence  of  the  Disease. 

The  striking  feature  of  this  war-time  nephritis  and  almost  the 
only  point  upon  which  all  the  various  students  of  the  problem  are 
agreed  is  its  commonness.  There  seems  never  to  have  been  a 
time  except  in  our  own  Civil  war  when  cases  of  nephritis  in 
men  of  military  age  were  so  common.  Against  the  peace  incidence 
of  less  than  one  per  cent,  records  from  the  front  show  several 
per  cent  of  acute  nephritis  among  the  ill  in  military  duty.  M. 
Gaud  and  P.  Mauriac^'',  for  example,  found  6.5  per  cent  with 
acute  nephritis  in  two  thousand  sick  and  wounded  who  passed 
through  their  hands  during  three  months  of  1916,  and  this  pro- 
portion was  mounting  steadily  at  the  time  at  which  they  wrote. 

2.  Etiology. 

Almost  all  the  causes  which  in  peace  times  have  been  listed 
as  capable  of  producing  nephritis  are  listed  by  dil?erent  authors 
as  responsible  for  this  war-time  nephritis.  Hard  work,  exposure 
to  cold  and  wet,  high  protein  diet,  alcoholism  (in  the  case  of  the 
•central  empires),  poisoning  with  metals,  post- vaccination  effects 
(vaccination  against  small-pox,  typhoid  and  paratyphoid),  previ- 
ously existing  kidney  disease  and  infections  of  various  kinds,  all 
come  up  for  discussion.  W.  Langdon  Brown*  early  emphasized 
the  importance  of  infection.     S.  A.  BulP"  thought  hyperchlorina- 
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tion  of  drinking  water  to  be  responsible  for  the  nephritides  ob- 
served in  his  battahon.  Chas.  Powell  White-^  examined  five 
specimens  from  four  cases  of  relatively  chronic  (lasting  several 
weeks)  trench  nephritis  and  found  lead  in  all  the  specimens.  He 
points  out  the  probable  origin  of  such  metals  from  tins  containing 
food  consumed  by  the  expeditionary  forces,  appending  some  in- 
teresting observations  on  the  solubility  of  tin  and  lead  under  dif- 
ferent circumstances.  C.  Kayser"-  holds  war  nephritis  to  be 
scarlatiniform  in  nature  and  possibly  transmitted  by  lice.  Singer*^ 
considers  dysentery  a  predisposing  factor.  J.  C.  McWalter**^ 
thinks  trench  nephritis  a  renal  manifestation  of  paratyphoid. 
John  Rose  Bradford'^,  while  inclining  to  the  theory  of  a  mild  in- 
fection as  the  chief  factor  in  causing  w^ar-time  nephritis,  points 
out  that  the  abnormalities  of  diet  incident  to  the  stress  of  active 
service  must  result  in  a  loss  of  the  normal  salt  balance  in  the  body 
and  with  the  unusual  exposure  give  rise  to  temporary  acidosis 
and  edema  of  the  kidney.  Hirschstein-^,  C.  E.  Sundell,  A.  T. 
Nankivell-^  Albu  and  Schlesinger^"  also  emphasize  the  importance 
of  dietary  shortages,  the  latter  thinking  an  absence  of  vitamins 
perhaps  responsible  for  the  nephritis. 

No  one  author  will  accept  any  or  all  these  as  the  true  cause 
of  the  nephritides  which  he  describes.  The  debate  which  ensues 
is  endless,  for  one  author  disposes  of  any  given  cause  as  unim- 
portant in  his  series,  only  to  have  it  resurrected  as  of  fundamental 
importance  in  the  series  of  a  subsequent  writer.  We  shall  discover 
later  that  the  reason  for  this  wide  variance  in  opinion  is  undoubt- 
edly due  to  the  fact  that  the  different  authors  describe  what  are 
unquestionably  entirely  different  forms  of  nephritis  so  far  as 
etiology  is  concerned  and  that,  as  a  matter  of  truth,  a  specified 
cause,  ranked  as  of  no  importance  in  one  author's  series,  may  be 
the  dominant  one  in  that  of  another  investigator. 

3.    Signs  and  Symptoms. 

For  the  commonest  and  the  predominant  type  of  war-time 
nephritis  the  following  features  hold. 

The  attack  comes  on  rather  suddenly,  a  few  days  sufficing 
at  the  outside  to  bring  the  afflicted  soldier  to  the  surgeon.  There 
is  commonly  a  history  of  exposure  to  cold  and  more  commonly 
still,  one  of  continued  drenching  (Raw^).  The  patient  may  state 
that  he  has  had  a  "chill".  Often  a  swelling  of  the  face,  the  legs 
and  the  scrotum,  or  an  edema  of  the  trunk  constitutes  the  first 
signs  of  trouble.  To  these  the  examining  physician  may  be  able 
to  add  presence  of  fluid  in  the  peritoneal  or  pleural  cavities  or  in 
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the  lung  itself.  Well  marked  edema  somewhere  is  so  common 
that  Brown  noted  it,  for  example,  in  53  of  his  58  cases.  The 
exceptions  gave  a  history  of  previous  nephritis. 

It  is  generally  said  that  a  slight  and  irregular  temperature 
is  almost  the  rule  in  these  patients,  though  this  statement  like 
every  other  that  may  be  made  in  the  course  of  this  paper  finds 
flat  contradiction  in  the  writings  of  other  recognized  clinical 
workers  in  these  fields. 

Some  increase  in  blood  pressure  is  commonly  noted.  Albu 
and  Schlesinger^',  however,  noted  none,  in  fact  observed  an  actual 
decrease  (100  mm.  systolic)  in  their  series.  The  best  study  of  the 
blood  pressure  in  these  cases  of  acute  nephritis  has  been  made 
by  Abercrombie^^,  who  invariably  found  the  systolic  blood  pres- 
sure to  be  raised  (up  to  200  mm.)  during  some  stage  of  the 
disease  though  not  ordinarily  to  such  high  points  as  are  char- 
acteristic of  what  he  terms  "chronic"  nephritis.  The  diurnal 
variations  in  the  pressure  were  rather  large  and  a  pressure  over 
the  normal  of  125  mm.  was  rarely  maintained  more  than  a  few 
days.  Usually  there  was  a  staircase  descent  in  the  pressure  from 
day  to  day  as  the  patient's  general  medical  condition  improved. 

Brown,  Abercrombie  and  many  other  authors  describe 
dyspnea  as  a  common  and  almost  constant  symptom  in  the  ma- 
jority group  of  the  war-time  nephritides.  Brown  noted  it  in  49 
of  his  58  cases.  This  author  also  points  out  that  the  shortness 
of  breath  and  the  presence  of  edema  were  largely  coincident 
though  the  shortness  of  breath  usually  went  away  before  the 
edema.  Some  of  his  dyspneics  showed  a  reduction  in  alveolar  car- 
bon dioxid  tension ;  though  interestingly  enough,  Brown  will  not 
accept  this  close  association  between  dyspnea,  low  carbon  dioxid 
tension,  development  of  edema,  etc.,  as  at  all  expressive  of  a 
generalized  acid  intoxication. 

"Uremic"'  complications  are  relatively  uncommon.  Head- 
ache with  nausea  and  vomiting  are  noted  in  many  of  the  cases. 
Convulsive  seizures  occur  sometimes ;  E.  Magnus-Alsleben-^  ob- 
served five  patients  with  such  in  his  series.  Four  of  Brown's  58 
cases  showed  seizures  and  one  of  Raw's^  five. 

Eye  findings  are  also  relatively  rare.  Friedel  Pick-*',  Albu 
and  Schlesinger^"  observed  none.  R.  Foster  Moore^^  noted  5 
with  signs  of  "renal  retinitis"  in  119  victims  of  "epidemic 
nephritis".  Of  the  remaining  114.  7  showed  small  retinal  hem- 
orrhages ;  the  remaining  107,  normal  eye  grounds.  This  author 
attaches  no  significance  to  these  small  hemorrhages  for  he  ob- 
served them  in  other  patients  who  had  coughed  or  vomited.     In 
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the  5  patients  showing  "renal  retinitis"  he  found  the  blood  pres- 
sure persistently  high.  As  we  shall  see  later  these  were  probably 
ordinary  cardiovascular  cases  which  simply  got  mixed  up  with 
the  "epidemic  nephritides"  or  had  both  types  of  disease  at  once. 
The  urinary  findings  are  described  as  variable.  Most  of 
the  authors  agree  that  in  the  severer  cases,  there  is  a  diminished 
output  of  water  by  the  kidney  reaching  at  times  the  extreme  of 
complete  suppression.  Such  urine  as  is  voided  is  usually  highly 
concentrated  and  contains  considerable  quantities  of  albumin. 
From  traces,  this  may  attain  the  values  of  ten,  twenty  and  even 
thirty  grams  of  albumin  to  the  liter.  Various  casts  are  also  found. 
Not  only  are  these  epithelial,  granular  and  hyaline,  but  blood  and 
fatty  casts  are  also  noted.  Most  authors  comment  on  the  coni' 
monness  of  blood  in  the  urine,  either  in  the  form  of  red  blood 
corpuscles  or  as  dissolved  hemoglobin,  it  being  maintained  by 
some  that  this  liability  to  hemorrhage  is  characteristic  of  this  war- 
time nephritis.  It  is  worthy  of  note  that  most  authors  comment 
on  the  large  number  of  leukocytes  found  in  the  urine. 

4.  Course  of  the  disease. 

But  few  of  the  typical  cases  of  trench  nephritis  die.  None 
of  Pick's  series  succumbed;  one  of  Brown's  58  died;  one,  of 
Gaud  and  Mauriac's  series  of  130.  Somewhat  out  of  keeping  with 
these  low  figures  are  the  statistics  of  Davies  and  Weldon-^,  who 
say  that  four  per  cent  of  the  victims  die. 

For  the  most  part  the  urinary  findings  in  the  patients  im- 
prove rapidly,  the  edema  passes,  the  headache  or  other  "uremic" 
symptoms  disappear,  so  that  in  the  course  of  a  week  or  two  the 
patient  is  practically  well.  In  some  of  the  cases,  however,  the 
story  is  a  more  protracted  one.  Certain  authors  find  a  persistence 
of  the  albuminuria  for  six,  twelve  and  twenty  weeks  and  some- 
times the  albuminuria  was  still  present  months  after  they  first 
reported  to  the  surgeon. 

5.  Pathology. 

So  few  of  the  victims  of  this  so-called  trench  nephritis  die 
that  not  many  kidneys  have  been  seen  post  mortem.  Those  that 
are  described  run  the  whole  gamut  of  the  morphological  path- 
ologies. Large  white  and  large  red  kidneys  predominate.  At 
times  the  kidneys  are  shrunken,  with  what  remains  of  the 
parenchyma  appearing  red  or  gray.  Glomerular  nephritis,  tubular 
nephritis  and  mixed  forms,  both  acute  and  chronic  in  type,  come 
in  for  description.     Some  of  the  writers  comment  on  the  spotty 
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type  of  the  involvement  as  observed  in  the  kidneys  and  nearly  all 
(in  the  acuter  types  of  nephritis)  emphasize  the  large  number  of 
polymorphonuclear  leukocytes  found  scattered  diffusely  through 
the  kidney  parenchyma  or  more  definitely  bunched  in  islands. 
Richard  C.  Clarke""  found  miliary  abscesses  in  the  kidneys  from 
his  case.  Sundell  and  NankivelF*  describe  the  nephritic  changes 
as  of  patchy  distribution.  Pick'-'^  brings  out  the  same  point.  Parts 
of  the  kidney,  according  to  these  authors,  seem  absolutely  normal. 

6.  Bacteriological  studies. 

The  infectious  nature  of  the  majority  type  of  war-time 
nephritis  is  held  to  by  many  of  the  w^riters  on  the  subject.  It  is 
not,  however,  accepted  by  all.  Bacteriological  studies  of  the  sub- 
ject are  rather  few  and  many  of  these  leave  much  to  be  desired  in 
quality.  The  importance  of  infection  is  emphasized  by  Saundby", 
Abercrombie^",  F.  G.  Chandler^^-^-,  Davies  and  Weldon-^,  Rostoski 
and  Pantaenius^^,  Pick-**,  Gaud  and  Mauriac^'*,  Richard  C.  Clarke-" 
and  E.  Magnus-Alsleben-^.  Many  different  pathogenic  organisms 
have  been  isolated  from  the  blood,  the  urine  and  occasionally,  in 
case  of  death,  from  the  kidney  itself  in  these  patients.  Rostoski 
and  Pantaenius''^  cultivated  typhoid  bacilli.  Gaud  and  Mauriac^'' 
bacilli  of  the  typhoid  and  paratyphoid  group  from  the  blood  and 
urine  of  their  patients.  Clarke^®  isolated  a  streptococcus  and 
Citron^^  also  considers  war  nephritis  a  streptococcus  infection. 
Beitzke  and  Seitz^*  describe  Gram  negative  rods  and  spirochetes 
in  the  urine  of  some  of  their  patients  but  in  the  majority  they 
found  no  micro-organisms  whatsoever.  They  therefore  decide 
against  the  infectious  nature  of  war-time  nephritis.  Friel  and 
Dfummond'''^,  describe  distinctive  circular  bodies  (yeasts?)  as 
present  in  the  urines  of  twenty-five  cases  of  trench  nephritis, 
while  Robert  L.  Thornley"*',  in  one  of  the  best  papers  on  this 
subject,  describes  a  hemolytic  diplococcus  isolated  from  the  blood 
in  every  one  of  twenty-seven  cases  of  trench  nephritis. 

7.  Treatment. 

Some  of  the  writers  on  war-time  nephritis  say  nothing  at 
all  regarding  treatment,  emphasizing  merely  that  these  war-time 
nephritides  "tend  to  get  well  by  themselves".  Usually  the  patients 
are  put  at  bed-rest  and  ordered  upon  a  liquid  diet  or  exclusive 
milk  diet.  The  French  and  Germans  run  to  salt  restriction.  Albu 
and  Schlesinger^'^,  for  example,  consider  such  the  best  form  of 
treatment,  though  strangely  enough  they  find  that  their  severest 
cases  and  those  developing  "uremia"  fare  best  if  sodium  chlorid 
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solution  is  dripped  into  the  rectum.  It  is  difificult  to  harmonize 
the  advantages  of  salt  restriction  by  mouth  with  those  of  salt 
administration  by  rectum.  These  authors  also  find  the  saline 
diuretics  to  produce  best  effects  and  they  use  such  in  preference 
to  caft'ein,  theocin  and  other  diuretics  of  this  type.  E.  Magnus- 
Alsleben-^,  without  restricting  the  caloric  intake,  cuts  down  on 
salt  and  nitrogen  and  graduates  the  amount  of  fluid  swallowed. 
Such  treatment  he  found  to  be  followed  by  copious  diuresis.  In 
some  of  his  patients  he  tried  Volhard's  method  of  absolute  absten- 
tion from  water  and  food  for  three  days  followed  by  copious 
drinking  but  he  failed  to  note  thereafter  the  free  urinary  output 
which  Volhard  had  described.  Gaud  and  Mauriac^^  use  no  drugs 
excepting  theobromin,  depending  chiefly  upon  rest  and  a  milk 
diet.  In  "uremic"  cases  they  resort  to  venesection.  One  of  their 
two  "uremics"  died.  Abercrombie'*'^^  with  several  "uremics"  in 
his  series  of  95  patients  lost  none.  He  depended  upon  hot  packs 
and  magnesium  sulphate. 

Alkalies  and  hypertonic  sodium  chlorid  solutions  have  been 
found  by  J.  Mitchell  Clarke^'  to  be  "most  efficient  in  producing 
free  diuresis  in  about  48  to  72  hours,  with  disappearance  of  edema 
and  relief  of  accompanying  symptoms  such  as  dyspnea,  headache, 
etc."     Similarly  happy  results  are  reported  by  Herbert  Brown^^. 

Decapsulation  of  the  kidney  has  been  resorted  to  by  S. 
Wilk^°  in  four  soldiers  with  severe  nephritis  and  extreme  gen- 
eral edema.  The  good  results  following  the  procedure  are  at- 
tributed by  Wilk  to  the  operation,  though  in  our  minds  equal  em- 
phasis might  have  been  laid  upon  the  continuous  administration 
of  calcium  salts  which  this  author  gave  to  control  hemorrhage 
but  which  happen  to  be  among  the  best  dehydrating  agencies  for 
body  colloids  that  we  know  today. 

8.     Prognosis. 

The  prognosis  for  war  time  nephritis  is  generally  held  to  be 
good,  both  as  to  completeness  of  recovery  after  an  attack  and 
the  question  of  death.  Albu  and  Schlesinger^^  insist  that  their 
cases  run  a  subchronic  or  chronic  course  showing  exacerbations 
after  exposure  to  cold,  dietary  disturbances  and  hard  muscular 
work.  Davies  and  Weldon-^  also  insist  that  the  outlook  for  these 
patients  may  not  be  as  favorable  as  has  been  generally  accepted, 
while  several  of  the  German  writers  believe  that  their  war-time 
nephritics  should  be  invalided  home  permanently  after  their  at- 
tacks. 
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III.     COMMENTS. 


Albu  and  Schlesinger,  after  maintaining  that  the  experiences 
of  this  war  have  thus  far  added  httle  to  medical  knowledge,  find 
an  only  exception  in  the  case  of  the  kidney  diseases.  Yet  even 
in  this  direction  it  would  seem  that  such  a  conclusion  is  hardly 
justified.  The  whole  literature  on  war  nephritis  is  a  jumble  of 
facts  and  opinions  to  which  most  of  the  various  authors  have 
thus  far,  because  of  military  pressure,  either  been  unable  to  ap- 
ply well  recognized  physiological  and  pathological  teachings  or 
else  they  are  unfamiliar  with  what  these  are.  We  shall  try  to 
point  out  where  a  consideration  of  some  of  them  might  have 
proved  of  service  in  the  general  discussion*''. 

1.  Regarding  incidence  of  the  disease. 

In  peace  times  we  are  apt  to  wonder  over  the  alleged  in- 
crease in  cancer,  pneumonia,  or  diseases  of  the  circulatory  sys- 
tem, forgetting  that  those  who  have  been  cured  or  protected 
from  the  diseases  more  or  less  under  control  must  live  only  to  die 
later  of  unpreventable  disease.  So  also  in  the  case  of  this  war- 
time nephritis  those  protected  from  typhus,  cholera,  typhoid,  etc., 
may  become  victims  of  other  types  of  diseases  and.  generally 
speaking,  of  those  diseases  of  which  we  at  the  time  know  least. 
Therefore  surprise  at  the  apparent  growing  importance  of  nephri- 
tis seems  hardly  justified. 

2.  Regarding  the  nature  of  zvar-time  nephritis. 

Taking  the  various  facts  together,  it  is  obvious,  from  what 
has  been  said  above,  that  the  majority  of  the  cases  are  clear  cut 
illustrations  of  infectious  nephritis.  This  view  has  been  ac- 
cepted by  many  of  the  writers.  The  remarkable  thing  is  that 
not  all  have  like  Abercrombie"  accepted  this  etiological  moment 
for  those  of  their  nephritics  who  show  temperature,  increased 
pulse  rate,  obvious  foci  of  infection  (tonsillitis,  pharyngitis, 
bronchitis,  pyorrhea,  infected  wounds),  decrease  in  urinary  out- 
put, many  casts  with  much  albumin  and  the  presence  of  large  num- 
bers of  leukocytes  in  the  urine.  Even  an  absence  or  variation  in 
some  or  all  of  these  signs  does  not  change  the  basic  diagnosis. 
It  is  only  necessary  to  carry  in  mind  the  fundamental  studies  of 
Frank  Billings^S  E.  C.  Rosenow*-,  E.  R.  LeCount*^  Leila  Jackson, 
D.  J.  Davis  and  George  Dick  on  the  association  between  neg- 
lected points  of  infection  somewhere  in  the  superficial  parts  of 
the  body  and  the  more  serious  ones  affecting  distant  organs  like 


—    l82   — 

the  kidney,  to  see  what  has  happened  to  large  groups  of  men 
whom  the  exigencies  of  war  have  thrown  together  in  crowds  and 
often  under  conditions  of  hygiene  which,  to  say  the  least,  are 
distressing.  Well  may  an  insignificant  epidemic  of  "colds",  or 
tonsillitis  or  bronchitis  mark  the  beginning  of  many  cases  of 
nephritis,  so  many  in  fact  as  to  justify  the  appendage  of  the 
English  observers  Avho  incline  to  the  appellation  "epidemic 
nephritis". 

But  even  for  the  more  isolated  types  of  infectious  nephritis 
must  this  association  between  distant  entrance  points  and  metasta- 
tic invasion  of  the  kidney  through  the  blood  stream  be  kept  in 
mind.  Once  such  a  diagnosis  of  nephritis  is  made,  it  becomes  a 
matter  of  necessity  and  of  duty  to  discover  an  entrance  point 
and  then  it  is  all  wrong  to  wave  aside  as  of  no  etiologic  importance 
the  existence  of  infected  tonsils,  pyorrhea,  infected  wounds, 
gonorrhea  with  secondar}^  infections,  infected  hemorrhoids, 
pharyngitis,  bronchitis,  etc.  These  are  the  things  par  excellence 
which  in  the  isolated  case  or  in  the  epidemics  are  the  "cause"  of 
this  war-time  nephritis. 

War-time  nephritis  is  strange  neither  in  its  signs  nor  its 
symptoms ;  we  have  simply  had  occasion  to  see  in  -mass  what  may 
be  observed  in  more  isolated  form  any  day  in  the  nephritics  of 
our  general  or  hospital  practice  in  peace  times. 

3.  Regarding  correlation  of  urinary  findings  zvith  type  of  kidney 
involvement. 

It  is  obvious  that  in  these  infected  kidneys  the  points  of  in- 
fection may  involve  only  small  pieces  of  the  kidney  or  may  be 
so  large  in  number  as  to  involve  practically  the  whole  organ. 
This  is  verified  in  those  better  post  mortem  protocols  which  are 
already  available  and  which  describe  kidneys,  from  those  scarcely 
aflfected  or  affected  only  in  trifling  spots,  to  such  as  show  the 
whole  organ  to  be  the  subject  of  an  acute  or  sub-acute  diffuse 
nephritis. 

Clinically  such  partial  or  complete  involvement  of  the  kid- 
ney brings  with  it,  on  the  one  hand,  no  change  whatsoever  in  the 
amount  of  urine  put  out  with  but  little  albumin,  few  casts  and 
few  leukocytes,  to  the  extreme,  on  the  other  hand,  of  complete 
suppression,  with  such  urine  as  may  have  been  voided  previously 
heavily  charged  with  albumin  and  full  of  casts,  leukocytes  and 
blood.  What  must  be  remembered  is  that  three-quarters  to  seven- 
eighths  and  probably  even  more  of  the  total  kidney  substance  of 
an  animal  may  be  rendered  functionless  by  disease  or  by  direct 
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removal  of  this  much  kidney  without  the  water  output  by  the 
kidney  being  in  any  way  affected.  In  other  .words,  if  one-eighth 
of  the  parenchyma  of  the  kidney  maintains  its  normal  function, 
there  may  be  no  decrease  in  urinary  output  whatsoever.  Such 
a  normal. water  output  is  an  index  to  the  amount  of  kidney  sub- 
stance still  functioning.  An  index  to  the  amount  which  is  im- 
paired in  function  or  actually  destroyed  is  found  in  the  amount 
of  albumin  and  casts  that  are  contained  in  such  urine  as  may 
be  secreted. 

4.   Regarding  edema,  uremia,  high  blood  [>ressure,  etc.,  as  alleged 
consequences  of  kidney  disease. 

What  has  been  said  here  of  the  chemical  and  morphological 
findings  in  the  urine  may  also  be  said  of  the  other  signs  and  symp- 
toms described  in  these  war-time  nephritics.  Since  complete  re- 
moval of  both  kidneys  from  an  animal  is  followed  by  no  change 
in  blood  pressure,  it  is  idle  to  continue  to  cite  changes  in  blood 
pressure  as  an  evidence  of  kidney  disease.  A  patient  with  nephritis 
may  show  a  normal  blood  pressure  or  an  increased  one  but  neither 
of  these  states  has  anything  to  do  with  the  kidney.  In  the  in- 
fectious types  of  nephritis  which  hold  the  middle  of  the  stage 
in  the  war-time  series  the  same  etiological  element,  namely  in- 
fection, which  gives  the  soldier  his  nephritis,  gives  him  also  an 
increased  blood  pressure  of  a  temporary  type.  The  increased 
blood  pressure  observed  in  these  soldiers  is,  in  other  words,  the 
familiar  one  incident  to  most  of  the  acute  infections  and  the  mech 
anism  of  the  production  of  which  is  not  yet  fully  understood. 
If  the  soldier  is  observed  while  his  infection  is  still  active  or  dur- 
ing an  exacerbation,  in  other  words  at  a  time  when  he  has  in- 
creased temperature,  an  increased  pulse  rate  and  similar  signs, 
his  blood  pressure  is  usually  up.  Later,  because  of  the  persistence 
of  positive  urinary  findings,  he  may  be  diagnosed  as  a  nephritic 
but  because  his  infection  has  cooled  down  he  is  likely  to  show  no 
increase  in  blood  pressure  whatsoever. 

What  has  been  said  of  the  changes  in  blood  pressure  holds 
also  for  the  edema  likely  to  be  observed  in  the  face,  body  or  legs 
of  these  individuals  and  also  for  their  so-called  "uremic"  symp- 
toms. Since  double  nephrectomy  in  animals  or  the  removal  of 
an  only  kidney  in  a  human  being  is  not  followed  by  an  edema, 
it  would  seem  purposeless  to  continue  harping  upon  a  "nephritic 
edema"  as  a  something  which,  it  is  inferred,  is  secondary  to  the 
pathological  interference  with  the  function  of  the  kidney.  In 
these  war-time  nephritics  the  edema  observed  in  the  body  gen- 
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erally  is  not  to  be  considered  as  consequent  upon  the  kidney 
disease  but  as  a  manifestation  in  other  organs  of  that  same  type 
of  change  (as  edema)  which  in  the  kidney  is  called  nephritis ; 
and  the  edema  in  these  other  organs  has  behind  it  that  same  cause 
which  gave  edema  to  the  kidney.  In  other  words,  the  same  in- 
fectious organisms  or  their  toxic  products  which  in  the  kidney 
produced  swelhng  with  the  appearance  of  albumin  and  casts  in 
the  urine,  produced  swelling  also  in  the  other  organs  in  the  body 
and  so  gave  rise  to  edema  of  the  face,  of  the  legs  or  of  other 
body  structures. 

The  same  reasoning  applies  to  the  so-called  uremia.  Removal 
of  all  the  kidney  structures  from  an  animal  or  from  a  human 
being  does  not  result  in  nausea,  vomiting,  headache,  coma,  con- 
vulsions and  death  or  any  of  the  other  signs  usually  designated 
as  evidence  of  a  "uremia"  in  the  clinic.  All  these  signs  and  symp- 
toms are  evidences  of  an  edema  of  the  brain  and  such  an  edema 
of  the  brain  has  behind  it  the  same  etiological  moments  as  the 
edema  of  the  kidney  previously  discussed  which  we  call  nephritis, 
or  the  edema  of  other  structures  of  the  body  which  are  falsely 
regarded  as  consequences  of  the  kidney  disease.  Simple  as  is 
this  reasoning,  only  John  Rose  Bradford*  seems  to  accept  it  when 
he  points  out  that  the  abnormalities  in  diet  with  exposure,  the 
stress  of  campaigning  and  mild  infections  must  result  in  a  loss 
of  the  normal  salt  balance  and  a  temporary  acidosis.  This  in  his 
opinion  then  results  in  acute  edema  with  signs  of  suppression  when 
this  involves  the  kidney,  in  apathy,  drowsiness  and  epileptiform 
seizures  if  it  involves  the  brain,  etc. 

5.  Regarding  "acidosis''  in  edema  and  nephritis. 

While  active  hostilities  have  rendered  unavailable  all  com- 
munications on  trench  nephritis  in  their  original  places  of  publi- 
cation, only  isolated  writers  like  Bradford  and  Clarke  have  made 
any  conscious  use,  so  far  as  we  know,  of  the  colloid-chemical  teach- 
ings of  the  past  decade  regarding  the  nature  and  the  cause  of 
edema  and  nephritis.  According  to  these  colloid-chemical  teach 
ings,  any  cell  or  tissue  holds  what  is  designated  as  its  normal 
amount  of  water  only  because  of  the  hydrophilic  colloids  which 
it  contains  and  because  these  exist  there  under  conditions  which 
give  them  a  normal  hydration  capacity.  Edema  is  the  state  in 
which  this  hydration  capacity  of  the  involved  cells  or  tissues  is 
increased  beyond  the  normal.  In  large  measure,  the  change 
characteristic  of  nephritis  is  that  of  an  edema  involving  some 
or  all  of  the  cells  of  this  organ.     The  causes  of  edema  and  of 
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nephritis  are  therefore  largely  the  same  and  under  this  heading 
may  be  listed  any  substance  or  condition  which  will  raise  the 
hydration  capacity  of  the  involved  tissues  above  their  normal 
level.  We  now  know  that  an  abnormal  production  or  accumula- 
tion of  acids  in  the  involved  tissues  is  one  of  the  most  active  of 
agencies  in  bringing  about  such  increased  hydration.  Alkalies 
act  similarly,  though  in  the  case  of  the  human  body  they  are  of 
little  importance  because  intoxication  with  alkali  is  hardly  ever 
met  except  in  poisonings.  Amins  are  also  capable  of  increasing 
the  hydration  capacity  of  the  tissue  colloids  and  since  the  toxic 
products  of  many  infectious  diseases  are  pf  this  class,  they  as- 
sume much  pathological  importance.  Other  hydrating  agents  are 
seen  in  pyridin  and  urea,  the  former  being  relatively  unimpor- 
tant because  not  encountered  except  in  poisoning,  and  the  latter 
because  in  the  concentrations  reached  even  in  pathologic  states 
in  the  human  body  not  leading  to  much  increase  in  water  absorp- 
tion by  tissue  colloids. 

In  spite  of  the  fact  that  many  writers  on  war-time  nephritis 
emphasize,  along  with  the  obvious  signs  of  edema,  the  existence 
of  dyspnea,  of  highly  acid  urine,  of  low  alveolar  carbon  dioxid 
tension,  of  increased  hydrogen  ion  content  of  the  blood  and  similai 
things,  too  many  of  them  raise  the  question  of  whether  nephritis 
"is  an  acidosis  or  not"  only  to  answer  in  the  negative.  And 
yet  how  else  can  these  positive  findings  be  understood  except  as 
evidences  of  an  abnormally  high  acid  content  of  the  body  cells? 
Independently  of  our  own  views  regarding  increased  colloid  swell- 
ing as  evidencing  itself  in  edema  in  some  or  all  of  the  organs  of 
the  body  (nephritis,  uremia,  anasarca,  etc.),  and  its  almost  con- 
stant association  with  the  evidences  of  acid  intoxication,  it  is 
only  necessary  to  point  out  that  the  English  school  of  physiologists 
(Haldane,  Priestly,  Douglas,  Pembrey,  Poulton,  Boycott,  Bar- 
coft,  Hopkins,  Ryffel,  Keith,  Flack,  etc.)  in  one  of  the  bright- 
est chapters  of  modern  physiology  have  proved  beyond  a 
shadow  of  a  doubt  how  not  only  the  normal  mechanism  of  in- 
spiration and  expiration,  but  the  abnormal  one  which  evidences 
itself  in  dyspnea,  are  controlled  and  maintained  for  the  most 
part  by  changes  in  the  concentration  of  carbonic  and  other  acids 
circulating  with  the  blood  through  the  medulla.  But  no  adequate 
use  of  the  scientific  findings  of  even  these  men  has  as  yet  been 
made  in  order  to  obtain  a  proper  interpretation  of  the  clinical 
manifestations  which  are  characteristic  of  the  majority  group  of 
these  war-time  nephritides. 
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6.  Regarding  etiological  elements  in  zvar-tiuic  nephritis  other  than 
infection. 

If  it  is  granted  that  there  is  clear-cut  evidence  of  the  exist- 
ence of  an  acid  intoxication  in  most  of  those  patients  who  are 
the  victims  of  a  war-time  nephritis — and  the  clinical  findings  can 
be  interpreted  in  no  other  fashion — we  may  at  once  make  an  end 
of  the  long  debate  as  to  the  relative  etiological  importance  in  this 
type  of  nephritis  of  exposure  to  cold,  hard  work,  drenching,  diets 
deficient  in  quantity  or  quality  and  a  hundred  other  elements 
which  are  at  one  time  brought  up  by  one  observer  as  "causes" 
in  his  series  only  to  have  them  set  aside  as  of  no  importance  in 
the  series  of  another  observer  whose  patients  happened  to  come 
from  surroundings  in  which  a  particular  element  was  inactive. 

A  paper  such  as  that  of  Ameuille  and  McLeod^^  may  be  taken 
to  illustrate  what  is  meant  under  this  heading.     These  authors 
examined  allegedly  healthy  soldiers  under  different  circumstances 
for  the  presence   of   albumin   in  the   urine   and   other   signs   of 
nephritis.     They  noted  albumin  and  casts  in  1.66  per  cent  of  the 
French  troops   twenty-four  hours   after  their   return    from   the 
trenches,    v'^imilar  troops  who  had  not  been  in  the  trenches  showed 
less  than  one  per  cent  affected  with  albuminuria.    If  it  is  remem- 
bered that  hard  muscular  work  or  loss   of  heat  by  the   warm 
blooded   animal    (such   as   is   incident   to   the   cold   and   wet   of 
trenches,  for  example)  leads  to  an  acid  intoxication — facts  well 
known  to  physiologists  since  the  nineties  of  the  last  century — it 
is  easy  to  account  for  this  difference.     More  striking  still  is  the 
observation  that  of  British  troops  examined  at  a  divisional  bath, 
4.73  per  cent  showed  albuminuria.     If  these  divisional  baths  are 
like  most  of  our  own  camp  baths,  in  other  words,  simply  cold 
baths,  it  is  an  easy  matter  to  explain  this  rise  in  percentage  on 
the  simple  basis  of  exposure  to  cold.    The  figure,  as  a  matter  of 
fact,  is  remarkably  low,  for  a  higher  percentage  of  albuminurics 
may  be  discovered  in  any  gymnasium  to  which  cold  shower  baths 
or  a  cold  plunge  is  attached.     Urine  voided  by  British  troops 
actually  in  the  trenches  during  cold  weather  showed  3.53  per  cent 
with  albuminuria.     British  troops  living  in  billets  showed  2.91 
per  cent,  while  troops  at  home  showed  1.12  per  cent. 

Ameuille  and  McLeod  correctly  classify  these  "symptomless 
albuminurias"  with  the  albuminurias  of  "fatigue",  finding  an  ad- 
ditional factor  for  their  production  in  the  diet  of  the  British  sol- 
diers which  is  high  in  protein  and  low  in  vegetables.  These  con- 
clusions have  been  assailed  by  other  writers  but  criticism  is  pur- 
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poseless.  As  Th.  RumpeP^^  points  out  and  as  we  have  known 
since  Leube's  work,  hard-working  soldiers  are  Hkely  to  show  an 
albuminuria  and  we  know  now  that  hard  work  means  nothing 
else  than  an  intoxication  with  lactic  and  othej  suboxidation  acids. 
Similarly,  exposure  to  cold  and  wet  bring  about  such  acid  intoxi- 
cation and  so  does  an  excessive  protein  ration  (which  on  oxida- 
tion yields  a  25  per  cent  excess  of  acid  over  base),  poisoning 
with  various  metals  and,  we  might  add,  intoxication  with  the 
products  of  various  acute  and  chronic  infections.  Even  when 
vegetables  are  plentiful,  they  may  not  be  sufficient  to  yield  that 
surplus  of  alkali  which  is  necessary  under  such  war-time  condi- 
tions to  keep  the  body  neutral. 

Taking  these  several  facts  together,  it  would  seem  to  us 
that  it  is  somewhat  purposeless  to  lay  too  much  stress  upon  any 
one  circumstance  or  condition  as  the  cause  of  a  war-time  nephritis. 
Anything  which  will  make  for  an  abnormal  production  or  ac- 
cumulation of  acid  in  the  cells  of  the  kidney  will  be  an  etiological 
factor  in  the  production  of  the  nephritis  in  that  case ;  wheref ort 
hard  work,  drenching,  exposure  to  cold,  metallic  poisoning  or 
infection  with  micro-organisms  anywhere  in  the  body  or  in  the 
kidney  itself  may  singly  or  altogether  be  responsible  for  the  ob- 
served signs  and  symptoms  presented  by  any  individual  nephritic 
that  Ave  may  have  before  us  in  times  of  war. 

7.  Regarding  exposure  and  liability  to  infection. 

Since  an  infectious  nephritis  seems  to  be  the  dominant  type 
in  the  war-time  nephritides,  the  question  arises  as  to  whether 
there  may  be  any  relationship  between  the  exposure  so  largely  in- 
cident to  warfare  and  the  development  of  this  type  of  nephritis. 
From  experiments  carried  out  by  William  B.  Wherry  and 
Fischer'**,  such  would  seem  to  be  the  case.  An  irregularity  in  re- 
sponse to  inoculation  with  virulent  pneumococci  led  to  the  ob- 
servation that  rabbits  and  guinea  pigs  which  died  most  quickly 
were  such  as  showed  at  the  time  of  inoculation  a  urine  acid  to 
litmus  or  to  methyl  red  instead  of  the  ordinarily  alkaline  one 
which  is  normal  for  these  animals.  Animals  taken  from  their 
hutches  and  divided  into  parallel  series,  one  of  which  was  then 
"acidosed''  by  starvation  for  twenty-four  to  forty-eight  hours, 
by  the  feeding  of  an  exclusive  oat  diet  for  two  or  three  days,  or 
by  exposure  to  cold  in  outdoor  hutches,  succumbed  almost  in- 
variably and  sooner  than  did  their  brothers  who  were  treated  in 
identical  fashion  as  to  time  and  type  of  inoculation  but  were  pre- 
viously and  subsequently  kept  in  warm  hutches,  fed  a  generous 


mixed  diet  or  actually  given  alkali  in  sufficient  quantities  to  keep 
their  urines  neutral. 

8.  Regarding  the  other  tlian  infectious  types  of  zvar-time  nephritis. 
While  it  is  probable  that  the  different  parts  of  the  kidney 
have  different  functions,  it  is  a  fact  that  no  experiments  free 
from  criticism  are  as  yet  known  to  the  physiologist  which  will 
permit  him  to  distinguish  between  the  functions  of  a  glomerulus, 
a  convoluted  tubule,  a  descending  loop  of  Henle  or  any  other 
anatomical  entity  observed  in  the  kidney.  It  is  for  this  reason 
that  we  have  at  various  times  pointed  out  that  it  is,  to  say  the 
least,  premature  to  try  on  a  basis  of  clinical  observation  alone  to 
distinguish  between  glomerular,  tubular  and  other  types  of 
nephritis.  There  is,  in  other  words,  only  one  type  of  nephritis 
and  that  we  may  call  parenchymatous ;  but  this  parenchymatous 
nephritis,  as  already  indicated  above,  may  involve  pieces  only  or 
all  of  the  kidney,  giving  rise  anatomically  to  what  we  have  called 
a  spotty  parenchymatous  or  generalized  parenchymatous  nephritis. 
We  have  also  pointed  out  above  how  either  of  these  types  may 
result  from  infection  and  how,  depending  upon  the  extent  of 
such  infection,  there  may  result  clinical  pictures  which  vary  f ron. 
the  extreme  on  one  side  of  few  casts  and  little  albumin,  with  no 
changes  in  urinary  output,  to  the  extreme  on  the  other  hand  of 
many  casts  and  much  albumin  with  a  low  urinary  output  to  com- 
plete suppression. 

The  war-time  nephritides  which,  because  of  absence  of  tem- 
perature, absence  of  increased  pulse  rate  and  absence  of  other 
signs  of  infection,  do  not  fall  into  the  majority  group  of  these 
nephritides  (the  infectious  nephritides)  may  belong  under  either 
of  the  headings  of  the  spotty  type  of  parenchymatous  nephritis 
or  the  more  generalized  type.  To  consider  the  second  of  these 
types  first,  it  is  only  necessary  to  point  out  that  these  are  for  the 
most  part  the  consequence  of  some  disturbance  which  affects  the 
whole  of  the  kidney  substance  and,  generally  speaking,  this  is  an 
intoxication  with  some  soluble  poison  which  circulates  through 
and  therefore  affects  the  whole  of  the  kidney.  We  will  only  em- 
phasize that  such  kidneys  may  be  consequent  upon  such  general 
acid  intoxications  as  are  incident  to  hard  work,  circulatory  or 
respiratory  disease,  exposure  to  cold  and  wet,  carbohydrate  star- 
vation, high  protein  intake,  etc.,  or  to  the  poisonings  incident  to 
the  armed  service  as  the  metallic  poisonings  following  continuous 
consumption  of  canned  foods  or  the  handling  of  metallic  articles 
used  in  warfare,  the  gaseous  poisonings  secondary  to  "gas"  attacks 
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or  the  combustion  of  explosives,  etc.,  etc.  It  is  this  generaHzed 
type  of  nephritis  which  may  be  suspected  when  an  absence  of  the 
ordinary  accompaniments  of  infection  are  missing  in  the  patient's 
cHnical  story,  when  he  shows  no  increase  in  blood  pressure  and 
when  a  careful  study  of  his  antecedent  history  leads  to  the  discov- 
ery of  factors  of  the  type  enumerated  above  which  are  known  to 
be  positive  for  the  production  of  nephritis.  And,  let  it  be  re- 
membered, such  nephritics  are  liable  to  show  edema  elsewhere 
in  the  body  and  of  the  allegedly  "nephritic"  type.  But  such  edema 
as  previously  noted  is  not  due  to  the  kidney  disease,  but  the  kid- 
ney disease  and  the  generalized  edema  arose  simultaneously,  as  it 
were,  and  were  induced  by  the  same  cause  or  causes. 

A  spotty  type  of  parenchymatous  nephritis  is  also  the  char- 
acteristic and  first  change  in  patients  who  may  have  gotten  into 
the  armed  service  without  the  fact  being  recognized  that  they 
are  the  victims  of  vascular  disease  (arteriosclerosis).  As  has 
been  emphasized  repeatedly,  the  ordinary  individual  with  "chronic 
interstitial  nephritis"  who  shows  high  blood  pressure  and  cardiac 
hypertrophy  is  not  primarily  the  victim  of  kidney  disease.  The 
primary  diagnosis  in  these  individuals  is  vascular  disease  and 
nature's  effort  to  compensate  for  the  changes  in  the  blood  vessels 
evidences  itself  in  cardiac  hypertrophy  and  increased  blood  pres- 
sure. As  the  blood  Vessel  disease  affects  and  incapacitates  or 
destroys  pieces  of  the  kidney,  albumin  and  casts  appear  in  the 
urine,  though  since  large  portions  of  the  kidney  are  left  in  a  nor- 
mal state,  there  is  no  change  in  the  amount  of  water  put  out. 

The  other  signs  and  symptoms  alleged  to  be  the  consequences 
of  the  kidney  disease  in  such  individuals  are  also  to  be  in- 
terpreted not  as  consequences  of  the  kidney  disease  but  of  the 
vascular  disease  as  this  affects  other  organs  in  the  body.  The 
"uremia"',  for  example,  is  an  edema  of  the  brain  secondary  to 
the  vascular  disease;  the  "albuminuric  retinitis",  a  series  of 
changes  in  the  retina  consequent  upon  vascular  disease  affecting 
the  fundus,  etc. 

Undoubtedly  patients  of  this  type  have  been  included  as 
aberrant  forms  in  the  general  collection  of  the  war-time  nephrit- 
ides.  They  must  be  separated  from  the  majority  type  by  tht 
same  methods  of  differential  diagnosis  which  we  use  to  discover 
the  victims  of  vascular  disease  in  peace  times. 

We  should  like  to  add  to  these  remarks  on  vascular  disease 
as  a  "cause"  of  nephritis  the  modifying  statement  that  after  this 
relationship  is  pointed  out  there  remains  to  be  explained  the 
origin   of  the   vascular  disease   itself.      When   this   is   done   the 
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nephritis  due  to  vascular  disease  also  comes  to  be  a  subheading 
in  the  infectious  nephritides  for  we  hold  that  vascular  disease 
is  due  to  infection.  Vascular  disease  is  not,  in  other  words,  due 
to  the  circulation  of  some  soluble  poison  through  the  blood  chan- 
nels. However  bad  alcohol,  hard  work,  gastrointestinal  poisons, 
etc.,  may  be  for  an  established  vascular  disease,  this  is  not 
synonymous  with  saying  that  such  caused  it.  Whenever  a  gen- 
eral intoxication  strikes  an  organ,  that  organ  is  affected  fairly 
uniformly,  and  so  we  should  expect  that  if  such  a  general  poison 
were  responsible  for  vascular  disease,  all  parts  of  the  blood  ves- 
sel (like  all  of  the  media  or  all  of  the  intima)  would  be  uniformly 
involved.  But  it  is  characteristic  of  even  advanced  vascular  dis- 
ease to  appear  in  spots.  There  must  therefore  exist  for  it  a 
spotty  cause.  It  is  characteristic  of  micro-organisms  producing 
thrombotic  changes  in  the  smaller  blood  vessels  to  give  rise  to 
such  spotty  destructive  lesions ;  and  it  is  such  thrombosis  with 
infectious  organisms  that  we  hold  to  be  responsible  for  the 
lesions  characteristic  of  vascular  disease.  The  micro-organisms 
are  caught  in  the  smaller  blood  vessels  which  when  it  happens 
in  the  kidney,  for  example,  explains  the  first  changes  observable 
in  this  organ  and  characteristic  of  vascular  disease  as  it  atifects 
the  kidney  (the  primarily  contracted  kidney).  When  large  blood 
vessels  like  the  aorta  are  afifected,  the  primary  change  is  again 
in  the  small  blood  vessels,  namely  the  vasa-vasorum.  Syphilis 
no  doubt  stands  first  in  the  list  of  the  micro-organisms  of  etiologic 
importance  in  thus  producing  vascular  disease  but,  as  we  have 
repeatedly  emphasized  elsewhere,  the  post  mortem  findings  on 
animals  in  such  experiments  as  those  of  Hartzell  and  Henrici 
show  that  streptococci  and  staphylococci  and  no  doubt  many  other 
organisms  derived  from  infected  teeth,  tonsils,  etc.,  may  be  added 
to  this  list.  We  emphasize  these  facts  because  syphilis  is  not 
an  unheard  of  infection  in  the  army  and  because  bad  tonsils,  in- 
fected teeth,  chronic  genito-urinary  infections,  etc.,  must  all  be 
taken  into  consideration  when  an  attempt  is  made  not  only  to  ex- 
plain a  persistently  high  blood  pressure,  a  cardiac  hypertrophy, 
kidney  changes  or  other  signs  and  symptoms  which  collectively 
in  peace  times  lead  to  a  diagnosis  of  vascular  disease  or  so-called 
chronic  interstitial  nephritis,  but  to  do  something  for  the  relief 
of  such  stricken  individuals. 

9.  Regarding  trcatmoit. 

If  the  teaching  is  accepted  that  edema  and  nephritis  repre- 
sent, in  large  measure,  only  states  of  increased  hydration  of  the 
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body  colloids  and  that  this  increased  hydration  is  induced  throu:/n 
an  abnormal  production  or  accumulation  of  acid  and  similarly 
acting  substances  in  the  involved  tissues,  it  is  clear  that  one  of 
the  first  things  that  should  be  done  in  the  inatter  of  treatment 
(after  as  many  as  possible  of  the  factors  as  may  be  active  in 
producing  or  augmenting  the  abnormally  high  acid  content  of  the 
tissues  have  been  removed)  is  the  institution  of  active  alkali 
administration  to  the  point  of  keeping  the  urine  persistently  al- 
kaline to  methyl  red  or  neutral  to  litmus  and  to  continue  such 
treatment  as  long  as  may  be  necessary.  It  strikes  one  as  some- 
what surprising  in  consequence  that  such  administration  of  alkali 
as  a  routine  procedure  in  the  war-time  nephritides  has  received 
but  little  attention.  Only  Bradford  comments  on  the  acid  n  iture 
of  the  intoxication  in  these  nephritides  and  only  J.  Mitchell 
Clarke  and  Herbert  Brown  comment  upon  the  good  effects  fol- 
lowing the  use  of  alkalies  in  the  men  under  their  care. 

And  yet  the  reports  of  the  various  writers  on  war-time 
nephritis  might  be  used,  one  might  almost  say,  as  evidence  for 
the  truth  of  the  colloid-chemical  nature  of  the  disturbances  ob- 
served in  these  nephritics  and  the  important  role  played  by  acids 
and  similarly  acting  circumstances  in  producing  the  abnormal 
hydrations  which  give  rise  to  the  signs  and  symptoms  character- 
istic of  this  clinical  entity. 

If  it  is  true  that  the  clinical  picture  of  nephritis  is  essentially 
that  of  an  edema  of  all  or  parts  of  the  kidney— the  cause  for 
which  is  simultaneously  likely  to  produce  an  edema  of  the  brain 
(uremia)  and  of  other  structures  in  the  body— then  the  relief 
of  such  must  obviously  be  associated  with  a  reduction  in  this 
swelling.  The  giving  of  alkalies  in  order  to  neutralize  an  ex- 
cessive acid  content  is  one  of  the  ways  of  reducing  the  colloid 
swelling.  But  even  without  neutralization  of  the  acids  such  col- 
loid swelling  may  be  reduced  through  the  administration  of  all 
salts.  While  sodium  chlorid  is  effective  in  this  regard,  the  salts 
of  bivalent  or  trivalent  metals  or  bivalent  or  trivalent  acids  are 
still  more  powerful.  We  bring  up  these  points  because  they  show 
why  the  salt  restrictionists  in  their  desperate  cases  find  the  ad- 
ministration of  sodium  chlorid  solution  by  rectum  or  intravenously 
a  life-saving  measure.  The  body  colloids  will  quite  as  readily  take 
up  sodium  chlorid  and  dehydrate  themselves  if  this  is  offered 
them  through  the  rectum  or  from  the  blood  stream  as  from  the 
stomach.  But  more  conclusive  still  are  the  constantly  reiterated 
assertions  that  the  saline  diuretics,  more  particularly  magnesium 
sulphate,  are  best  in  treatment.     These  so-called  saline  cathartics 
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or  saline  diuretics  are  simply  the  best  dehydrators  of  protein  col- 
loids that  we  have.  It  should  be  remembered,  too,  that  calcium 
salts  and  iron  salts  as  well  as  small  doses  of  calomel  produce 
powerful  dehydrating  effects  and  this  explains  why  such  thera- 
peutic procedures  are  described  as  uniformly  beneficent  in  their 
action. 

Since  the  entire  purpose  in  the  relief,  more  particularly  of 
the  acute  types  of  nephritis  and  edema,  is  a  dehydration  of  the 
involved  tissues,  it  will  be  seen  also  why  hot  packs  and  all  the 
schemes  of  restricted  water  intake  (unless  the  bad  effects  of  wa- 
ter administration  are  properly  ofifset  by  the  simultaneous  giv- 
ing of  enough  alkali  and  hypertonic  salt)  are  likely  to  yield  good 
results.  A  patient  restricted  to  500  cc.  of  milk  or  total  fluid  a 
day,  even  with  functionless  kidneys,  continues  to  lose  through 
lungs  and  skin  a  liter  or  two  of  fluid  in  excess  of  what  he  is  tak- 
ing in.  Such  therapy  must  obviously  lead  to  a  dehydration  of 
all  the  body  tissues  and  so  to  a  reduction  in  the  edema  of  any  in- 
volved organ  as  well  as  to  a  reduction  in  whatever  signs  and 
symptoms  may  have  been  springing  from  that  organ.  To  sweat 
a  nephritic  is  not  so  important  because  "poisonous  substances  are 
thus  lost  from  the  body"  but  because  sweating  augments  the  nat- 
ural loss  of  water  through  the  skin. 

Most  of  the  authors  on  war-time  nephritis  agree  that  caflfein, 
theocin  and  other  diuretics  of  this  type  produce  little  eflfect.  This 
was  to  be  expected.  The  war-time  nephritics  are  usually  pos- 
sessed of  good  hearts  and  good  respiratory  systems.  Save  for 
the  local  mechanical  interferences  through  compression  of  capil- 
laries consequent  upon  the  edema,  the  mechanism  is  therefore  in- 
tact which  supplies  all  the  organs  of  the  body  with  plenty  of 
oxygen  and  removes  from  them  their  oxidation  products.  Theocin, 
cafifein,  digitalis,  strophanthus,  etc.,  act  as  diuretics  because  they 
increase  cardiac  and  respiratory  activity.  They  will  in  conse- 
c|uence  do  little  good  in  patients  already  possessed  of  normal 
function  in  these  particulars.  They  will  act  best  where  heart 
disease,  pulmonary  disease  and  things  of  like  nature  cut  down 
the  oxygen  supply  of  the  body  organs  below  the  level  which  we 
call  normal. 

Bibliography. 

1.  Special  Correspondent:     A   New  Disease. 
Brit.  Med.  Jour.  2,  109  (1915). 

2.  Robert    Saundby:      The    So-called    "New    Disease"     (Streptococcal 

Nephritis). 
Brit.  Med.  Jour.  2,  160  (1915). 


—  193  — 

3.  Nathan  Razv:     Trench  Nephritis.  A  Record  of  Five  Cases. 
Brit.  Med.  Jour.  2,  468  (1915). 

4.  W.  Langdon  Broiun  :     Report  on  58  Cases  of  Acute  Nephritis  Oc- 

curring in  Soldiers  of  the  Expeditionary  Force,  Investigated  at  St, 
Bartholomew's  Hospital  for  Medical  Research  Committee. 
Jour.  Royal  Army  Med.  Corps  25,  75  (1915). 

5.  ]V.  Langdon  Brown :     Trench  Nephritis. 
Lancet  i,  391   (1916). 

6.  W.  Langdon  Brown:     Trench  Nephritis.     (Letter.) 
Brit.  Med.  Jour,  i,  397  (1916). 

7.  W.  Langdon  Brozvn :     Epidemic  Nephritis. 
Practitioner,  g8,  11   (1917). 

8.  John  Rose  Bradfoj-d:     Nephritis  in  the  British  Troops  in  Flanders. 
Quart.  Jour.  Med.  9,  125  (1916)  ;  also  Jour.  Roy.  Army  Med.  Corps, 

27,  445  (1916). 

9.  Rodolph  G.  Abercrombie :     Acute  Renal  Disease  Amongst  Troops  in 

France. 
Brit.  ]\Ied.  Jour.  2,  531  (1915). 

10.  Rodolph  G.  Abercrombie:    The  Systolic  Pressure  in  Acute  Nephritis. 

Brit.  Med.  Jour.,  i,  878  (1916). 

11.  Rodolph  G.  Abercrombie:     Observations  on  the  Acute  Phase  of  Five 

Hundred  Cases  of  War  Nephritis, 
Jour.  Royal  Army  Med.  Corps  37,  131   (1916). 
Reviewed  in  Military  .Surgeon  ,?9,  425   (1916). 

12.  P.  Amenille  and  J.  Parisot:    Acute  Nephritis  in  the  Troops  in  Active 

Service. 
Bull,  de  I'Acad.  de  Med.  74,  519  (1915). 
Reviewed  in  Jour.  Amer.  Med.  Assoc.  60,  65  (1916)  ;  also  in  Military 

Surgeon,  3S,  78   (1916). 

13.  P.  Amenille:     The  Role  of  Infection  in  War  Nephritis. 
Ann.  de  Med.  3,  298  (191 5- 16). 

14.  P.  Amenille  and  J.  IV.  McLeod :    Renal  Function  in  Troops  in  Serv- 

ice and  Its  Relation  to  the  Nephritis  of  War. 
Bull.  Acad,  de  Med.,  Paris,  76,  103  (1916). 

15.  P.  AmcuiUe  and  J.  W.  McLeod:    The  Effect  of  Trench  Warfare  on 

Renal  Function. 
Lancet,  2,  468   (1916). 

16.  P.  AmcuiUe:     Nephritis  with  Azotemia  in  Troops  in  Active  Service. 
Presse  Med.,  24,  489  (1916). 

17.  A.   Albu   and  E.  Schlesinger :     Renal   Disease   in   Troops   in   Active 

Service. 
Berl.  klin.  Wochenschr.,  53.   130   (1916). 

18.  Reports  of  discussions  upon  Trench  Nephritis  by  W.  Langdon  Brown, 

Mackenzie    U'alUs.    Jl'illiani    Osier,   F.    IV.   Andrezves,   Rodolph    G. 

Aercrombie   and  Dunn   may  be   found   in   Brit.   Med.   Jour.   J,   278 

(1916)  ;   ibid.  2,   ~22,    (1916)  ;    reports  of  discussions  by  A.  Klein, 


—  194  — 

Ptilay,  Schlcsingcr,  Strasscr,  A.  ScJiiff,  B.  Sclnvarz,  C.  Singer, 
Pribram  and  others  may  be  found  in  Wiener  Med.  Wochenschr., 
Oct.  30,  1915;  also  Brit.  Med.  Jour,  i,  64  (1916);  reports  of  dis- 
cussions by  Bruns.  Miiller,  Jungman,  Goldschcider,  Rumpel,  Neisser, 
Strassburgcr,  Citron,  Munk,  Knack,  Volhard,  Kayser,  Porges, 
Schittenhclm,  Kraiis  and  Frcibergcr,  at  the  Congress  for  Internal 
Medicine  held  in  Warsaw,  may  be  found  in  Military  Surgeon,  59, 
418  (1916)  ;  also  Lancet,  July  i,  1916;  see  also,  An  Epidemic  of 
Acute  Nephritis  in  the  Army  (London  Letter),  Jour.  Amer.  Med. 
Assoc.  66,  129  (1916).;  Acute  Nephritis  Among  the  Troops  in  the 
Field  (Paris  Letter),  Jour.  Amer.  Med.  Assoc.  66,  752  (1916). 

19.  M.   Gaud   and  P.   Mauriac :     Acute   Nephritis   in   Troops    in    Active 

Service. 
Paris  Medical,  6,  383  (1916). 

20.  S.  A.  Bull:     The  Etiology  of  So-called  Trench  Nephritis. 
Brit.  Med.  Jour.  2,  454   (1917). 

21.  Chas.  Pozvcll   IVIiitc:     On   the   Presence   of   Lead   in   the   Urine   and 

Four  Cases   of  Trench   Nephritis. 
The  Lancet,  1,  996  (1916). 

22.  C.  Kayser :     Concerning  War  Nephritis. 
Berl.  klin.  Wochenschr.,  5J,  1043  (1916). 

23.  Hirschstein :     On  the  Origin  of  Kidney  Diseases  in  the  Field. 
Berl.  klin.  Wochenschr.,  53,  1045  (1916). 

24.  C.  E.  Suiidell  and  A.  T.  Nankivell:     War  Nephritis. 
Lancet,  2,  414  (1917). 

25.  E.  Magnus-Alsleben:     Nephritis  in  the  Field. 
Miinch.  med.  Wochenschr.,  63,  1774  (1916). 

26.  Friedel  Pick :     Acute  Nephritis  in  War. 
Berl.  klin.  Wochenschr.,  63,  168  (1916). 

27.  R.  Foster  Moore :     The  Incidence  of  Renal  Retinitis  in  Soldiers  Suf- 

fering from  Epidemic  Nephritis. 
Lancet,  2,  1348  (1915). 

28.  F.  C.  Davies  and  R.  P.   Weldon :     A  Contribution  to  the  Study  of 

"War  Nephritis". 
Lancet,  2,  118  (1917). 

29.  Richard  C.  Clarke:     Notes  on  a  Fatal  Case  of  Acute  Nephritis  Oc- 

curring in  the  Expeditionary  Force. 
Brit    Med.  Jour.,  1,  586   (1916). 

30.  R.  L:  Mackenzie  IVallis:     An  Investigation  of  Acute  Nephritis;  The 

So-called  "Trench  Nephritis". 
Jour.  Royal  Army  Med.  Corps,  26,  259  (1916). 

31.  F.  G.  Chandler:     Notes  on  Albuminuria  and  "Trench  Fever". 
Lancet,  /,  46  (1916). 

32.  F.  G.  Chandler:    Trench  Warfare  and  Renal  Function.     (Letter.) 
Lancet,  2,  537  (1916). 


—  195  — 

23-     Rostoski  and  Pantaen'ius:     Acute  Nephritis  in  Troops  on  the  Eastern 
Front. 
Deut.  med.  Wochenschr.,  42,  1543  (1916). 

34.  Beitcke  and  Seit:::     Berl.  klin.  Wochenschr.,  Dec.  4.  1916. 

35.  A.  R.  Priel  and  J.  Drummond :     Certain  Bodies  Found  in  the  Urine 

in  Cases  of  Trench  Nephritis. 
Brit.  Med.  Jour.,  .=>,  456  (igi6). 

36.  Robert  L.  Thoniley:     Note  on  an  Organism  Present  in  the  Blood  of 

Patients  Suffering  from  "Trench  Nephritis". 
Brit.  Med.  Jour.,  2,  836  (1916). 

37.  J.  Mitchell  Clarke:     Trench  Nephritis.     Its  Later  Stages  and  Treat- 

ment. 
Brit.  Med.  Jour.,  2,  239  (1917)- 

38.  Herbert   Broivn :      Personal    letter    received    in    United    States    from 

France,  Sept.  i,  1917. 

39.  S.  Wilk  :     Operative  Treatment  of  Nephritis  in  Soldiers. 
Mitnch.  med.  Wochenschr.,  63,  76  (1916). 

40.  See  in  this  connection  Martin  H.  Fischer:  Edema  and  Nephritis,  2nd 

Edition,  New  York,  1915,  where  references  to  the  original  com- 
munications covering  the  application  of  the  colloid-chemical  theory 
of  water  absorption  to  edema  and  nephritis  may  be  found ;  also 
Lancet-Clinic,  114,  124  (1915)  ;  ibid,  115,  419  and  443  (1916). 

41.  Frank  Billings:    Arch.  Int.  Med.  4,    409  (1909)  ;  ibid,  9,  484  (1912)  ; 

Jour.  Amer.  Med.  Assoc,  61,  819  (1913);  Illinois  Med.  Jour.,  25, 
II  (1Q14)  ;  Jour.  Amer.  Med.  Assoc,  63,  899  (1914). 

42.  B.  C.  Roscnozv:    Jour.  Infect.  Dis.,  7,  410  (1910)  ;  ibid,  14,  i   (1914)  ; 

Jour.  Amer.  Med.  Assoc,  60,  1223  (1913). 

43.  E.  R.  LeCoimt  and  Leila  Jackson:    Jour.  Infect.  Dis.,  15,  389  (1914)  ; 

see  also  Oscar  Klots,  Trans.  Assoc.  Amer.  Physicians,  2g,  49  (1914)  ; 
ibid,  30,  627  (1915),  and  WiUiani  Ophills,  Jour.  Amer.  Med.  Assoc, 
69,  1223  (1917),  who  describe  the  presence  of  streptococci  in  the 
kidneys  in  acute  nephritis. 

44.  William  B.  Wherry  and  Martin  H.  Fischer:       Unpublished  experi- 

ments. 

45.  Singer:     Wiener  Med.  Wochenschr.,  Oct.  13,  1915. 

46.  J.  C.  McWalter:    War  Nephritis.     (Letter.) 
Brit.  Med.  Jour.,  /,  400  (1916). 

47.  Correspondent  in  Northern  France:     War  Nephritis.     (Letter.) 
Brit.  Med.  Jour.,  /,  251   (1916). 

48.  B.   Ullmann:     Concerning  the  New  Form  of   x^cute   Nephritis   Ob- 

served in  this  War. 
Berl.  klin.  Wochenschr.,  53,  1046  (1916). 

49.  Hirsch :     Nephritis  in  the  Field. 

Verhandl.  d.  deutsch.  Kong.  f.  innere  Med.  Wiesbaden,  338  (1916). 

50.  Knack :     Bright's  Disease  in  War. 
Berl.  klin.  Wochenschr.,  53,  294  (1916). 


—  196  — • 

51.  Massy  and  Richct:     Albuminuria  in  the  Troops  of  the  Far  Eastern 

Front. 
Paris  Medical,  7,  47  (1917). 

52.  P.  M.  Franco :    Acute  Nephritis  in  the  Troops  on  Campaign. 
Sperimentale,  Firenze,  ^0,  129  (1916). 

53.  E.   Cavaccni:     Concerning  Renal   Disease  in  the   Italian    Soldier   in 

the  War  of  1915  and  1916. 
Morgagni,  Milano,  58,  291   (1916). 

54.  L.  Caussade  and  F.  Trcmolieres:    Etiology,  Evolution  and  Prognosis 

of  War  Nephritis. 
Ann.  de  Med.,  4,  JZ   (1917). 

55.  F.  Giiigni:    On  the  Acute  Nephritis  of  Troops  on  Campaign.  (Trench 

Nephritis.) 
Policlin.,  Roma,  24,  977  (1917). 

56.  T.  Silvestri:     On  Nephritis  in  Troops. 
Policlin.,  Roma,  24,  986  (1917). 

57.  E.  Sorcl:     Evolution  and  Prognosis  of  Nephritis  in  Troops. 
Paris  Med.,  7,  518,   (1917). 

58.  L.   Enstachio:     War   Nephritis   with   Uremia   but  no   Edema;    Two 

Cases. 
Riforma  Med.,  33,  674,  699,  712  (1917). 

59.  R.  D.  Rudolph :    War  Nephritis. 
Canadian  Med.  Assoc.  Jour.,  7,  289  (1917). 

60.  David  L.  Macht:     A  Referat  on  Trench  Nephritis. 
Virginia  Medical  Semi-Monthly,  22,  240  (1917). 

61.  Hospital,  39.  226  (1915)  ;  Jour.  Amer.  Med.  Assoc,  66,  129,   (1916)  ; 

ibid,  66,  752  (1916)  ;  ibid,  66,  819  (1916)  ;  ibid,  66,  2070  (1916)  ; 
Lancet,  2,  414  (1917)  ;  ibid,  2,  430  (1917)  ;  ibid,  2,  483,  (1917); 
Canadian  Med.  Assoc.  Jour.,  7,  289  (1917)  ;  Military  Surgeon,  jp, 
418  (1916)  ;  Virginia  Med.  Semi-Monthly,  22,  240  (1917)  ;  Brit. 
Med.  Jour.,  2,  128  (1917). 


WAR  OEDEMA. 

A.  S.  Warthin. 
Ami  Arbor,  Michigan. 

In  Germany  and  Austria  there  has  appeared  a  form  of 
oedema  ("Kriegsodem'')  that  has  attracted  much  attention  in 
the  German  medical  journals  of  1917.  The  disease  is  apparently 
one  entirely  dependent  upon  war  conditions.  It  has  been  espe- 
cially prevalent  in  the  war  prison  camps,  but  large  numbers  of 
cases  have  also  occurred  in  the  larger  towns  and  cities.  In  Ber- 
lin the  first  cases  were  seen  in  January,  191 7.  Males  over  forty 
were  almost  exclusively  affected.  The  disease  is  peculiar  in  the 
sudden  development  without  premonitory  symptoms  of  a  marked 
oedema,  especially  of  the  lower  limbs,  but  also  of  the  scrotum 
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and  face,  and  in  some  cases  ascites  and  hydrothorax  occurred. 
No  cardiac  symptoms  were  presented,  and  the  urine  contained  no 
albumin.  The  pulse-rate  was  slowed,  and  the  blood  showed  a 
moderate  anemia  (3-4  millions  red  cells)  that  was  regarded  as 
due  to  the  hydraemia.  Diarrhoea  was  a  common  symptom.  The 
chemical  examination  of  the  oedema  fluid  showed  a  high  am- 
monia figure  as  compared  with  that  of  the  oedema  fluid  of  renal 
disease,  and  hepatic  cirrhosis.  When  the  patients  were  put  to 
bed  marked  diuresis  began  with  rapid  disappearance  of  the 
oedema.  Remissions  and  recurrences  were  common.  According 
to  Schiff  the  disease  appeared  with  great  suddenness  in  Vienna. 
He  states  that  the  pulse-rate  was  usually  reduced  to  42  to  56. 
During  the  period  of  recovery  the  amount  of  urine  passed  daily 
averaged  3-4  litres.  All  of  the  writers  agree  in  considering  the 
disease  to  be  a  form  of  metabolic  disturbance  due  to  underfeed- 
ing. Schiff  regards  it  as  similar  to  beri-beri  and  other  diseases 
due  to  lack  of  vitamines.  Other  writers  think  the  large  amount 
of  fluid  ingested  in  the  form  of  soups,  watery  vegetables,  etc.,  may 
be  a  factor.  Maase  and  Zondek  regard  the  diminished  supply  of 
fats  as  the  essential  etiologic  factor,  and  suggest  that  toxic  pro- 
ducts of  albuminoid  metabolism  may  damage  the  endothelium  of 
the  blood-vessels  and  thus  cause  oedema.  The  high  residual 
nitrogen  and  ammonia  values  in  the  blood,  urine  and  oedema 
fluids  favor  this  view.  These  authors,  acting  upon  this  hypathesis, 
were  able  to  cure  their  cases  by  feeding  100  grams  of  fat  daily 
for  a  week,  without  rest  in  bed  or  other  therapeutic  measures. 

Bibliography. 

Maase  and  Zondek :    Berl.  Klin.  Woch.,  Sept.,  1917. 
Schiff:     Muench.  Med.  Woch.,  No.  22,  1917. 
Editorial:   Brit.  Med.  Journ.,  Oct.  27,  1917. 


AVIATION  FROM  A  MEDICAL  POINT  OF  VIEW. 

Lydia  M.  DeWitt. 
Otho  S.  A.  Sprague  Memorial  Institute  and  Pathological  De- 
partment of  the  University  of  Chicago. 

Aviation  is  too  new  a  science,  the  conquest  of  the  air  too  re- 
cent and  perhaps  too  incomplete  for  us  to  expect  a  well  developed 
Pathology  of  Aviation.  Naturally,  from  a  medical  point  of  view, 
our  attention  is  first  turned  to  the  physical  and  psychical  qualifica- 
tions of  aviators  and  out  of  this  study  we  are  rapidly  developing 


—  198  — 

the  physical  and  psychical  examination  of  aviation  recruits  neces- 
sary to  make  flying  safer  than  in  the  past. 

Adler  states  that  an  aviator  should  be  small,  compact  and 
wiry,  with  a  bright  eye  and  perfect  vision  including  color  vision. 
The  very  small  size  is  no  longer  necessary.  He  should  react 
quickly  and  co-ordinate  well.  He  should  not  use  alcohol  or  to- 
bacco. The  physician  should  especially  examine  for  valvular 
lesions  of  the  heart,  high  pulse  pressure  and  rate.  He  should 
examine  the  blood  for  anaemia.  The  previous  health  of  the  can- 
didate should  be  inquired  into,  especially  as  to  fatigue,  dizziness, 
nervous  exhaustion,  fainting,  fits,  asthma,  haemoptysis  and  in- 
sanity. His  family  history  with  respect  to  apoplexy,  hemophilia, 
tuberculosis  and  cancer  should  be  taken  into  consideration. 
Schurmeier  states  that  especial  attention  should  be  paid  to  the 
vision,  to  the  organs  of  equilibrium  and  to  the  nervous  system, 
because  the  effects  of  flying  are  manifest  especially  on  the  nervous 
system  and  indirectly  on  the  general  health  through  the  nervous 
system. 

Carmus  and  Nepper  emphasize  the  importance  of  tests  of  the 
promptness  and  quality  of  response  to  various  nerve  stimuli, 
stating  that  auditory,  tactile  and  visual  responses  should  be  prompt 
and  normal,  not  excessive  and  not  at  the  mercy  of  the  emotions. 

Jones  and  Small  describe  methods  of  examining  the  ear, 
particularly  as  to  the  equilibrium  function.  These  consist  of  the 
turning  chair,  nystagmus,  the  falling  test,  past  pointing,  douching 
the  ear,  etc. 

Aerasthenia,  a  natural  or  acquired  lack  of  co-ordination  be- 
tween the  eye  and  the  hand,  should  disqualify  a  man  for  aviation. 

The  physiologic  effect  of  altitude  has  been  investigated  by 
many  workers,  am.ong  whom  are  Dreyer  and  Walker,  Lacroix, 
Tissot,  Ferry,  Guillemand  and  Regnier.  Some  of  these  reports, 
cover  the  volume  and  concentration  of  the  blood,  the  pulse  pres- 
sure and  rate,  the  respiration,  the  special  senses,  the  psychic  func- 
tions, etc.  While  there  is  not  entire  agreement  among  the  re- 
ports on  all  these  points,  it  is  generally  noted  that  in  normal  in- 
dividuals with  normal  arteries,  altitude  has  little  effect  on  pulse 
tension  and  rate.  At  the  moment  of  landing,  arterial  tension  is 
somewhat  increased,  especially  in  athletic,  well  trained  men, 
while  weak,  fatigued  men  show  cardiac  palpitation  and  great  ac- 
celeration of  pulse,  the  tachycardia  indicating  cardiac  insufficiency. 
Dreyer  and  Walker  showed  that  diminution  of  the  volume  of 
the  blood  was  common  at  high  altitudes  and  was  due  simply  to 
concentration  of  the  blood,  although  after  long  residence  at  high 
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altitudes,  there  was  actual  increase  of  blood  cells  and  hemoglobin. 

Respiration  is  usually  quickened  and  deepened  at  high  alti- 
tudes and  often  a  periodic  breathing  resembling  Cheyne-Stokes 
breathing  is  noted.  This  effect  is  due  to  changes  in  the  gases  of 
the  alveolar  air,  the  blood  and  the  respiratory  center. 

Vision  is  accentuated  until  dizziness  comes  on  and  decreases 
it.  The  accentuation  is  due  partly  to  mental  concentration  and 
partly  to  atmospheric  conditions.  The  tactile  sense  is  said  to  be 
diminished.  The  equilibrium  function  of  the  ears  is  usually  not 
affected  but  the  auditory,  function  is  always  affected ;  buzzing  in 
the  ears  and  deafness,  especially  after  rapid,  descents  are  always 
noted  and  some  serious  ear  lesions  are  reported  after  rapid  de- 
scent from  high  altitudes. 

The  effects  of  atmospheric  changes  on  psychic  powers  were 
tested  experimentally  by  Loewy  and  Placzek.  The  cabinet  in 
which  the  experiments  were  carried  on  was  filled  with  air  of  a 
pressure  corresponding  to  that  of  the  atmosphere  at  an  altitude 
of  4,000  meters.  They  noted  a  lowering  of  the  power  of  atten- 
tion and  of  prompt  and  precise  action  and  think  that  this  psychic 
effect  may  be  the  cause  of  many  accidents.  Ovington,  however, 
a  practical  and  experienced  aviator,  does  not  agree  with  Loewy 
and  Placzek  but  believes  that  the  exhilaration  of  flying  over- 
comes the  depressing  effect  noted  in  the  experimental  cabinet. 
Mental  stimulation  rather  than  depression  was  usual  in  his  ex- 
perience. Zuntz  says  that  the  clue  to  the  successful  pursuit  of 
aviation  is  in  the  domain  of  psychology. 

Some  men,  after  flying  at  high  altitudes  constantly  for  some 
time  without  any  ill  effects,  develop  a  marked  susceptibility  to 
the  effects  of  high  altitudes  and  experience  most  annoying  palpita- 
tion of  the  heart  and  dyspnea  even  at  relatively  low  altitudes. 
The  cause  of  this  condition  seems  to  be  a  weakening  of  the 
myocardium  due  to  a  lack  of  oxygen. 

Aviator's  Disease  or  Mai  dcs  Aviatcitrs  or  Air  Sickness  is  a 
well  defined  syndrome  of  symptoms  which  is  frequently  reported 
and  seems  to  be  a  fairly  common  effect  of  flying  to  high  altitudes ; 
the  lessened  amount  of  oxygen  may  be  the  cause  of  this  condition, 
since  the  sickness  is  much  alleviated  by  inhaling  oxygen.  This 
disease  has  been  described  in  detail  by  Cruchet  and  Moulinier, 
by  Ferry,  by  xA-dler  and  others  and  has  been  discussed  in  various 
editorials.  The  symptoms  during  the  ascent  are  dyspnea,  tachy- 
cardia, slight  malaise,  hypoacoitsic,  buzzing  in  the  ears,  headache, 
desire  to  urinate  and  almost  intolerable  cold.  These  symptoms 
are  still  more  exaggerated  during  the  descent.     The  worst  effects 
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are  headache,  congestion  and  burning  of  the  face  and  an  invariable 
and  irresistible  desire  to  sleep.  After  landing,  the  noises  in  the 
ears,  the  headache  and  somnolence  are  still  more  exaggerated; 
vertigo,  numbness  and  muscular  weakness  with  cyanosis  of  the 
extremities  continue  for  some  time.  The  pulse  is  more  rapid  and 
the  radial  blood  pressure  is  much  higher  than  before  the  flight. 
Adler  states  that  the  substance  of  air  sickness,  as  of  balloon  and 
of  mountain  sickness,  is  dyspnea,  loss  of  appetite,  nausea  and 
vomiting,  loss  of  muscular  energy,  accelerated  pulse,  venous  con- 
gestion of  the  face,  nasal  and  pulmonary  hemorrhage,  headache, 
torpor,  numbness  and  an  irresistible  tendency  to  sleep  which  may 
lead  to  death. 

During  its  relatively  short  history,  most  of  the  deaths  and 
most  of  the  serious  results  of  aviation  have  been  due  to  acci- 
dents. These  accidents  have  been  due  in  part  to  defective  ma- 
chinery, in  part  to  imperfect  mechanical  knowledge  and  fitness 
of  the  aviator  and  in  part,  no  doubt,  to  faintness  and  other  physical 
derangements  resulting  from  the  high  altitude,  the  rapid  motion, 
the  diminution  of  oxygen,  the  intense  cold,  etc.  Also  the  hypnotic 
effect  of  the  monotonous  drum  of  the  propeller  may  cause  a 
mental  lapse  resulting  in  accidents.  II.  V.  Wells  has  given  a 
very  good  description  of  the  physical  causes  of  accidental  deaths 
when  liying.  The  horrible  deaths  or  injuries  resulting  from  high 
velocity  falls  are  too  well  known  to  have  any  part  in  this  paper. 
Generally  the  injuries  are  to  the  head  or  neck  and  may  result 
from  striking  some  part  of  the  machinery  and  may  be  avoided 
at  least  in  part  by  the  safety  belt.  Certain  results  of  interest  are, 
however,  noted  in  minor  accidents.  Frequently  slight  falls  with 
only  moderate  shock  may  result  in  vague  nervous  symptoms  per- 
sisting for  months  and  incapacitating  for  work.  The  aviator  may 
be  machine  shy  always  afterward  and  unable  to  fly.  Sometimes 
there  is  profound  shock  without  severe  injury  to  account  for  it. 
Wells  thinks  there  may  be  in  these  cases  minor  internal  hem- 
orrhages while  the  editor  of  the  British  Medical  Journal  suggests 
that  fat  embolism  due  to  concussion  of  the  bones  without  fracture 
may  be  the  cause  of  the  shock. 

There  may  be  severe  eye  injuries  due  to  loosened  bolts  or 
screws  flying  into  the  face.  Hartridge  reports  a  case  of  rupture 
of  the  optic  nerve  as  a  result  of  the  fall  of  an  aeroplane. 

Frost  bite  is  a  common  injury  due  to  the  intense  cold  at  high 
altitudes.  Also  there  may  be  partial  anaesthetization.  headache 
and  sleepiness  from  vapors  or  exhaust  gases. 
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Aside  from  these  injuries  and  their  effects,  myocardial  weak- 
ening and  respiratory  difficulties  are  the  main  permanent  path- 
ologic conditions  mentioned  in  the  literature  as  the  result  of 
aviation. 
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TRENCH  FOOT. 

A  Review  of  the  Literature  of  the  Etiology  and  the 
Pathology.* 

Louis  B.  Wilson,  M.D., 
Rochester,  Minnesota. 

DEFINITION. 

Trench  foot  is  the  new  name  of  the  well-known  condition  of 
chilblains  and  frozen  feet.  Essentially  it  consists  of  various  de- 
grees of  stasis  of  blood  in  the  feet  due  to  several  causes,  of  which 
cold  is  the  predominating  factor. 

HISTORY. 

In  civil  life,  chilblains  and  frost-bite  are  common  in  all  cold 
coimtries,  particularly  among  new  arrivals  who  are  not  acclimated 
and  who  have  not  yet  learned  how  to  take  care  of  themselves. 
In  military  service  every  army  fighting  in  vui familiar  cold  and  wet 
climates  since  war  began  has  suffered  from  the  condition.  In 
modern  times  the  first  good  general  description  of  frosted  feet 
is  that  by  Baron  Larrey,  Napoleon's  chief  surgeon,  in  1812.  His 
observations  were  extensive  and  his  deductions  as  to  the  cause, 
the  essential  pathology  and  the  principles  of  treatment  have  been 
but  little  improved  on  in  a  hundred  years.  In  the  Crimean  war 
frost-bite  was  very  ])revalent  among  the  English  troops, — more 
than  2,000  men  being  invalided  therefor — while  the  French  suf- 
fered in  still  larger  numbers  as  well  as  more  severely.  Though 
our  Civil  War  was  fought  in  a  relatively  warm  climate  by  soldiers 
who  wore  loose  trousers  without  leggings  and  many  of  whom  as 
civilians  had  been  accustomed  to  take  proper  care  of  themselves 
in  severe  outdoor  conditions,  yet  the  Medical  and  Surgical  His- 
tory of  the  War  of  the  Rebellion  contains  records  of  many  ampu- 
tations of  the  toes  and  feet  for  gangrene  following  frost-bite.  The 
Balkan  wars  were  largely  wars  of  movement  rather  than  posi- 
tion, yet  hundreds  of  cases  of   frost-bite  were  reported  in  the 
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Turkish,  Bulgarian,  Greek  and  Servian  armies.  The  present  war, 
except  for  the  first  few  months  and  especially  on  the  French  and 
Belgian  fronts,  has  been  a  war  of  position  to  a  greater  extent  than 
any  previous  conflict.  It  has  been  fought  largely  in  water-soaked 
trenches,  almost  or  quite  freezing  cold  in  winter,  by  men  with 
bandaged  legs  and  with  little  freedom  of  movement.  As  a  re- 
sult it  has  yielded  a  perfectly  appalling  number  of  temporary  and 
permanent  disabilities  from  trench  foot.  During  the  winter  of 
1914-1915  a  number  of  British  observers  each  reported  from 
100  to  nearly  5,000  different  cases.  Of  160  patients  admitted  to  the 
British  Red  Cross  Hospital  at  Bologne,  France,  in  one  evening,  120 
cases  were  of  frost-bite  alone,  and  many  of  them  were  stretcher 
cases.  Preventive  measures  during  the  last  two  winters  have 
reduced  the  number  considerably,  and  yet  hundreds  of  cases  prob- 
ably will  be  reported  this  winter.  The  prospects  are  that  the 
highest  percentage  will  be  among  our  own  men — the  newest  com- 
ers in  France — unless  vigorous  preventive  measures  are  taken  at 
once. 

PREDISPOSING  FACTORS. 

The  predisposing  factors  of  long  standing  are  conditions  of 
enfeebled  circulation  and  lack  of  acclimatization  to  cold.  Under- 
feeding, especially  a  lack  of  hydrocarbons  and  carbohydrates, 
diarrhoeas,  loss  of  sleep,  and  the  excessive  use  of  tobacco  as  noted 
by  Fearnsides  are  all  important  predisposing  factors  in  so  far  as 
they  affect  the  amount  or  quality  of  the  circulating  blood.  Lack 
of  acclimatization  to  cold  has  been  noted  as  an  important  pre- 
disposing factor  by  a  number  of  observers.  One  medical  officer 
with  a  large  experience  reports  that  approximately  half  his  cases 
came  from  five  regiments  recently  returned  from  India,  Egypt  and 
Malta,  a  percentage  more  than  five  times  that  from  other  regi- 
ments under  similar  conditions.  The  possibility  of  inuring  the 
surface  of  the  body  to  cold  was  well  illustrated  among  the  North 
American  Indians  prior  to  civilization.  Many  Chippewa  children 
played  naked  in  the  snow,  and  their  elders  hunted  in  winter  with 
little  or  no  clothing,  in  northern  Minnesota  within  the  memory  of 
men  still  living.  The  bare  legs  of  Highlanders  and  the  exposed 
throats  and  chests  of  women  are  similar  illustrations.  Any  por- 
tion of  the  skin  of  the  body  may  be  gradually  made  as  resistant 
to  cold  as  is  the  face,  the  only  conditions  being  that  too  large  a 
surface  shall  not  be  exposed  for  too  long  a  time,  that  the  supply 
of  heat-producing  food  shall  be  large,  and  that  vigorous  muscular 
activity  shall  be  maintained. 
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IMMEDIATE  CAUSES. 

The  immediate  causes  of  trench  foot  are  all  those  factors 
which  tend  directly  to  produce  blood-stasis  in  the  feet.  The  chief 
of  these  is  cold.  Lake  has  shown  that  the  reduction  of  the  soft 
tissues  of  the  human  body  to  a  temperature  of  — 6  C.  (equals 
+21  F.)  or  lower,  produces  true  freezing  and  direct  damage  to 
the  tissues  by  cell  destruction.  Degrees  of  cold  above  this  critical 
temperature  only  produce  their  ill  effects  by  vasomotor  paralysis. 
Most  of  the  cases  of  trench  foot  in  the  present  war  have  occurred 
at  temperatures  above  freezing  and  this  has  accounted  in  a  large 
measure  for  the  early  confusion  in  identifying  the  condition  as 
parallel  in  all  its  pathology  with  true  frost-bite.  Wet  clothes 
rapidly  extract  heat  from  the  body.  During  the  first  winter  of  the 
war  many  soldiers  stood  for  hours  or  even  for  several  days  in 
cold  mud  and  water,  commonly  up  to  their  ankles  and  not  infre- 
quently up  to  their  knees  and  hips,  with  no  protection  other  than 
that  of  their  ordinary  uniforms.  Under  such  circumstances,  the 
abstraction  of  heat  from  the  extremities  is  extremely  rapid  and 
the  consequent  vasomotor  disturbances  very  great. 

Walter  and  Rideal  lay  emphasis  on  the  prolonged  action  of 
water  on  the  skin.  They  state  that  "workers  in  paper  manufac- 
tories who  stand  in  several  inches  of  warm  water  and  paper  pulp 
for  a  day  at  a  time  have  symptoms  similar  to  those  of  fishermen 
and  otter  hunters  who  stand  for  several  hours  in  cold  water." 
Since  they  found  experimentally  that  salt  water  has  less  effect  on 
the  skin  than  fresh  water  and  that  recovery  is  more  rapid,  they 
recommend  the  prophylactic  use  of  an  ointment  of  lard  or  tallow 
with  4  to  10  per  cent  of  sea  salt. 

Besides  cold  and  wet,  probably  the  most  important  immediate 
factor  in  the  causation  of  trench  foot  is  the  absence  of  muscular 
contractions.  Osier  has  written  a  brief  article  entitled  "Cold- 
bite  -\-  Muscle-Inertia  =  Trench  Foot",  in  which  he  notes  that 
"the  disabling  effects  of  cold  bite  are  inevitable  in  feet  attached  to 
legs  whose  muscles  have  not  play  enough  to  maintain  circulation 
hampered  by  cold  and  wet." 

The  mechanical  pressure  due  to  tight  puttees,  leggings  and 
shoes  is  a  large  causative  factor.  That  crime  against  common 
sense,  the  spiral  puttee,  shrinking  as  it  does  as  much  as  one-sixth 
its  length  when  wet,  especially  has  had  many  victims.  The  effect 
of  tight  shoes  is  shown  by  necroses  and  gangrene  over  areas  where 
they  have  brought  pressure,  though  it  must  be  noted  that  the 
same  areas  are  apt  to  be  most  affected  even  when  not  subjected 
to  external  pressure. 
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Hughes  says  that  the  usual  position  the  men  assume  in  the 
trenches  while  sitting  on  the  firestep  with  their  legs  hanging  over 
and  feet  unsupported,  thus  bringing  considerable  pressure  over  the 
popliteal  space  and  impeding  the  return  of  blood  along  the 
popliteal  vein,  may  be  an  important  immediate  causative  factor. 

Finally,  however,  it  is  of  utmost  importance  to  recognize 
that  the  chief  demonstrable  lesions  in  the  affected  tissues  and 
those  which  are  responsible  for  the  pain,  swelling,  discoloration, 
ulceration  and  gangrene  of  the  feet  are  not  due  to  primary  injury 
from  the  cold  but  to  the  too  sudden  reestablishment  of  the  cir- 
culation with  its  resultant  paralytic  dilatation  of  the  vessels,  in- 
tense exudation  and  circulatory  stasis  leading  to  malnutrition. 

SYMPTOMS. 

Lawson  says  the  cases  may  be  divided  clinically  into  those 
in  which  there  is  something  to  see  with  little  or  nothing  com- 
plained of,  and  those  in  which  there  is  nothing  to  see  but  a  vary- 
ing amount  complained  of.  In  the  first  group  are  conditions  vary- 
ing from  mere  hyperemia  of  the  skin  to  actual  sloughing  of  the 
subcutaneous  tissue.  In  the  second  group  there  are  sensory 
phenomena :  parathesia,  hyperesthesia,  hyperalgesia,  analgesia  and 
anesthesia.  Externally,  three  degrees  of  severity  may  be  recog- 
nized ;  first,  a  transitory  erythema  usually  disappearing  rapidly  ; 
second,  the  formation  of  blisters  beneath  which  necrotic  areas 
of  skin  often  exist  and  in  which  ulcers  sometimes  develop ;  and 
third,  gangrene. 

The  chief  complications  are  those  due  to  infection  with 
pyogenic  cocci,  gas  or  tetanus  bacilli.  Raymond  and  Parisot  be- 
lieve that  a  large  share  of  the  more  complicated  symptoms  are 
of  microbic  origin.  They  have  isolated  an  organism,  which  they 
find  chiefly  in  the  purulent  layer  of  the  vesicles,  which,  injected 
into  the  skin  of  the  rabbit  and  guinea  pig,  gives  rise  to  lesions 
similar  to  those  exhibited  in  man. 

DIAGNOSIS. 

Ordinarily  the  condition  is  readily  diagnosed  from  the  ap- 
pearance of  the  affected  limb,  though  as  has  been  noted  above 
there  are  cases  in  which  little  is  to  be  seen.  Soldiers  so  affected 
must  be  distinguished  from  malingerers  whose  "cold  feet"  are 
merely  a  mental  state. 


—  2o6 


PATHOLOGIC  ANATOMY. 


The  blood  stasis  due  to  cold  begins  as  an  anemia,  followed 
by  hyperemia,  exudation,  capillary  hemorrhages,  vesication,  mal- 
nutrition and  gangrene.  Though  the  general  pathology  of  frost- 
bite has  been  clear  for  many  years,  the  investigations  of  Smith, 
Ritchie  and  Dawson,  of  Lake  and  others  have  materially  increased 
our  knowledge  of  the  histologic  conditions  present.  The  first 
named  observers  conducted  a  series  of  experiments  on  rabbits  in 
which  they  showed  that  the  exposure  of  the  rabbit's  feet  to  cold 
mud  sets  up  conditions  parallel  to  those  in  trench  foot.  They 
found  further  that : 

"Two  turns  of  adhesive  plaster  around  the  limb  greatly  in- 
creases the  amount  of  edema,  and  that  when  the  tissues  had  been 
damaged  by  exposure  to  cold,  edema  was  rapidly  set  up,  or,  if 
already  present,  was  greatly  increased  by  placing  the  animal's 
feet  in  water  at  a  temperature  of  37  C.  (98.6  F.)  The  histo- 
logic examination  of  the  tissues  of  the  feet  showed  that  the  chief 
effect  was  on  the  blood  vessels.  In  these  there  were  dilatation  of 
the  lumen,  swelling  of  the  endothelium  of  the  intima  and  vacuola- 
tion  in  the  muscle  fibers  of  the  media.  There  was  also  increase 
in  the  number  of  cells  of  the  perivascular  tissue.  There  was  no 
evidence  of  thrombosis  in  the  vessels.  The  lymphatic  vessels  in 
some  cases  were  unaltered ;  in  others,  they  were  dilated ;  and  in 
others  they  were  filled  with  masses  of  cells  and  fibrin.  In  the 
tissue  spaces,  the  chief  changes  noted  were  (a)  swelling  and  sep- 
aration of  the  fibrils  of  the  collagen  bundles ;  in  some  areas  where 
the  fibers  were  widely  dissociated  they  were  undergoing  solution 
in  the  exudate ;  (b)  amongst  the  bundles  there  was  a  copious  de- 
posit of  fibrin  in  the  form  of  granules  or  of  a  network  of  beaded 
filaments.  Fibrin  granules  and  threads  were  also  seen  inside  some 
of  the  blood  vessels  and  lymphatics;  (c)  in  cases,  especially  where 
edema  had  been  present  for  some  time,  there  was  an  abundant 
diffuse  infiltration  of  the  tissue  with  leukocytes;  (d)  in  cases 
where  the  foot  was  subjected  to  warm  water,  the  congestion  was 
followed  by  a  diffuse  infiltration  with  red  corpuscles  ;  in  some 
cases  this  passed  into  actual  hemorrhage — the  damaged  blood  ves- 
sels giving  way  under  the  strain  of  the  congestion  caused  by  the 
warmth. 

"Generally  a  few  staphylococci  were  found  in  the  tissues  of 
the  feet.  These  were  ])robably  derived  from  the  skin.  While 
they  increased  in  number,  they  had  not  acted  in  any  way  as  foci 
of  inflammation.  Their  presence  in  the  tissue  was  probably  a 
sign  of  the  devitalizing  effect  of  the  cold. 
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"The  changes  in  the  nerves  consisted  in  the  edematous  swell- 
ing of  the  axis  cylinders,  and  this  seemed  to  be  merely  a  part  of 
the  general  edema  of  the  foot  or  ankle. 

"The  changes  noted  in  the  voluntary  muscles  consisted  of  a 
modification  in  their  staining  reaction,  loss  of  striation,  and  in 
cases  of  longer  duration,  infiltration  with  leukocytes  and  a  slight 
deposit  of  fibrin  between  the  fibers.  In  muscles  which  had  been 
actually  frozen,  these  changes  were  more  advanced. 

"The  regional  lymph  glands  were  enlarged  from  dilatation 
of  the  sinuses  and  hypertrophy  of  the  follicles.  The  sinixses  con- 
tained fibrin  deposited  in  the  form  of  granules  and  threads,  and 
in  the  network  formed  by  these  were  lying'  red  corpuscles,  poly- 
morphs and  proliferated  endothelial  cells.  There  was  no  evidence 
of  the  presence  of  micrococci." 

Their  general  conclusions  are  : 

"It  is  clear  from  experimental  investigations  that  the  es- 
sential change  consists  in  the  damage  to  the  blood  vessels.  There 
is  probably  an  initial  constriction  of  the  vessels,  but  when  this 
passes  off  it  is  because  of  their  damaged  condition  that  the  swell- 
ing of  the  feet  occurs  while  the  circulation  is  being  restored  to 
normal.  The  damage  is  evidenced  by  the  swelling  of  the  endo- 
thelial cells  in  vessels  of  all  kinds  and  by  the  vacuolation  of  the 
muscle  fibers  in  the  arterial  walls.  An  excessive  amount  of  fluid 
is  consequently  poured  out  into  the  tissues,  and  in  some  cases 
the  vessels  rupture  and  hemorrhage  follows.  Along  with  the  in- 
jury to  vessels  there  is  also  an  interference  with  the  vitality  of 
the  cells  of  the  surrounding  connective  tissues.  Evidence  of  this 
is  found  in  the  readiness  with  which  the  fibrin  formation  oc- 
curs in  the  exuded  fluid  as  contrasted  with  its  absence  in  the  form 
of  thrombi  in  the  blood  vessels.  Further  evidence  of  injury  is 
the  infiltration  of  the  parts  with  leukocytes  and  other  phagocytic 
cells  whose  function  is  the  removal  of  the  products  of  tissue  de- 
struction. 

"If  the  results  of  our  experiments  on  the  application  of  mod- 
erate wet  cold  for  long  periods  be  compared  with  what  we  ob- 
served as  the  result  of  ver}-  low  temperatures  acting  for  a  short 
time,  it  will  be  found  that  no  dift'erence  except  in  degree  exists 
"between  the  effects  produced  in  the  two  cases.  When  extreme 
cold  does  not  immediately  kill  the  tissues,  the  resultant  changes 
are  practically  identical  with  those  of  the  longer  application  of 
the  milder  irritant. 
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"The  relatively  greater  effect  of  wet  cold  as  compared  with 
that  of  dry  is  no  doubt  due  to  the  fact  that  water  is  a  much 
better  conductor  of  heat  than  air. 

"All  our  clinical  observations  can,  we  think,  be  rationally 
interpreted  in  the  light  of  our  experimental  results.  The  swelling 
and  redness  are  essentially  the  effects  of  an  injury  to  the  vessel 
walls,  which,  when  the  circulation  is  restored,  originates  what 
is  in  essence  an  inflammatory  reaction ;  the  unusual  resistance  of 
the  edema  to  pressure  is  evidence  of  the  presence  of  a  semi-solid 
fibrinous  deposit;  the  slighter  degrees  of  blackening  of  the  skin 
arise  from  diffuse  interstitial  hemorrhage  from  the  injured  ves- 
sels, such  as  we  have  experimentally  produced — its  evanescence 
is  corroborative  of  its  not  being  an  evidence  of  true  gangrene; 
the  supervention  of  superficial  or  deep  ulceration  is  an  indication 
of  the  presence  of  a  cellular  necrobiosis  which,  if  severe  in  de- 
gree, may  go  on  to  cellular  or  even  gross  necrosis ;  the  slowness 
of  the  recovery,  even  when  actual  necrosis  is  not  present,  points 
to  the  occurrence  of  a  regeneration  such  as  our  observation  of  ex- 
perimental lesions  would  lead  us  to  anticipate ;  the  limitation  of 
the  nervous  symptoms  to  the  region  of  actual  inflammation  has 
its  explanation  in  the  absence  of  definite  nerve  changes  in  the 
artificial  lesions,  and  leads  us  to  attribute  these  symptoms  chiefly 
to  the  external  and  secondary  effects  of  the  exudation. 

"The  nature  of  the  changes  produced  sufficiently  explains  the 
slowness  of  the  recovery  in  man.  For  this  to  be  complete,  not 
only  must  there  be  subsidence  of  the  swelling,  but  there  must  be 
a  restoration  of  the  vessel  walls  so  that  they  can  bear  the  strain 
of  the  changes  in  the  circulation  which  take  place  in  ordinary 
forms  of  activity,  that  is,  walking.  There  must  be  also  a  clearing- 
of  exudates  from  the  lymphatic  paths,  and  both  processes  re- 
quire time.  Hence,  it  is  only  found  that,  even  when  the  swelling^ 
has  disappeared,  pain,  tenderness  and  disturbance  of  feeling  still 
persist ;  the  patient  is  unable  to  walk  about  freely,  and  any  ap- 
plication of  warmth  to  the  feet  tends  to  bring  back  the  symptoms."" 

Lake  from  a  recent  series  of  experiments  on  the  effect  of 
cold  upon  tissues  under  various  conditions  concludes  that : 

"In  the  production  of  trench  foot  cold  must  be  considered  the 
essential  factor,  other  factors  being  either  secondary  or  sub- 
sidiary. 

"The  use  of  vaso-constrictors  delays  the  swelling  in  cases  of 
true  frost-bite  while  in  cases  of  chilling  the  exhaustion  may  be 
entirely  prevented." 
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TREATMENT. 

The  first  treatment  applied  to  trench  foot,  if  improper,  may 
cause  so  much  tissue  damage  and  so  much  suffering  that  its  con- 
sideration is  extremely  important.  The  main  principle  of  treat- 
ment has  been  for  years  a  matter  of  common  knowledge.  Our 
only  wonder  is  at  the  fact  that  some  army  medical  officers  have 
disregarded  the  principle.  It  was  happily  stated  by  Gross  as 
long  ago  as  1859.  He  says:  "The  great  indication  is  to  recall  the 
affected  parts  gradually  to  their  natural  condition  by  restoring 
circulation  and  sensibility  in  the  most  gentle  and  cautious  man- 
ner, not  suddenly  or  by  severe  measures.  AH  warm  applications 
whether  dry  or  moist  are  scrupulously  refrained  from ;  the  patient 
must  not  approach  the  fire,  immerse  his  limbs  in  warm  water  or 
even  be  in  a  warm  room." 

Though  every  school  child  in  the  cold  Northwest  knows  that 
he  should  rub  his  frosted  ears  with  snow  rather  than  hold  them 
to  the  fire,  hundreds  of  men  with  trench  foot  were  told  by  their 
medical  officers  as  well  as  their  line  officers  to  warm  their  numbed 
feet  at  the  fire  or  to  wash  them  with  warm  water.  In  an  article 
published  as  late  as  June,  191 5,  in  the  London  Lancet,  a  surgeon 
writes : 

"The  feet  should  be  well  covered  with  voluminous  dressings 
of  cotton  wool.  The  wool  should  be  four  or  five  layers  deep, 
loosely  and  thoroughly  envelop  the  whole  of  the  foot  and  extend 
up  the  leg  beyond  the  area  of  pain  and  tenderness."  Numerous 
other  authors  advocated  the  use  of  various  forms  of  hot  baths, 
stimulating  local  applications,  and  manipulations  and  general 
medication  (including  the  administration  of  thyroid  extract!),  all 
having  for  their  object  the  rapid  restoration  of  circulation  in  the 
affected  limbs.  In  May,  1915,  Sir  Berkeley  Moynihan  in  a  brief 
note  vigorously  called  attention  to  the  importance  of  leaving  off 
dressings.  He  said :  "Parts  affected  should  be  smeared  with  some 
ointment,  covered  with  a  thin  layer  of  gauze,  the  feet  raised  a 
few  inches  from  the  bed  upon  a  hard  pillow  and  the  lower  part 
of  the  legs  and  feet  covered  in  bed  only  by  a  sheet.  Pain  is  al- 
most exactly  proportionate  to  the  degree  of  warmth  of  the  foot. 
The  relief  of  pain  should  be  our  chief  consideration.'' 

The  treatment  of  complications,  infections,  gangrene,  etc., 
should  be  along  ordinary  lines  and  needs  no  comment  here  ex- 
cept a  warning  to  surgeons  not  to  be  too  hasty  in  advising  amputa- 
tions. It  is  a  common  experience  that  many  frozen  feet  in  which 
gangrene  has  developed  to  an  apparently  hopeless  degree  may  be 
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saved  by  giving  nature  a  chance.  The  skin  and  subcutaneous  tis- 
sues may  slough  off  slowly  and  leave  very  good  feet  with  or 
without  subsequent  skin  grafting. 

PROGNOSIS. 

In  cases  of  mild  and  moderate  severity  patients  if  properly 
treated  initially  get  completely  well  of  themselves  but,  even  in  mild 
cases  with  bad  primary  treatment  they  are  left  with  permanent 
hypersensitiveness  (chilblains)  and  a  tendency  to  recur  with  sub- 
sequent slight  chilling.  The  changes  in  the  vessels  of  the  legs 
may  be  so  great  that  chronic  ulcers  persist  for  years  following 
amputations  of  the  feet  for  gangrene. 

PREVENTION. 

Preventive  measures  obviously  are  to  be  directed  to  keeping 
the  extremities  warm  and  the  blood  circulating  in  them.  The 
British  Army  Routine  Order  No.  353  of  November  23,  1914, 
gives  the  following  precautions : 

"i.  Boots  should  not  fit  tightly;  should  at  least  be  a  size 
too  large.  When  large  boots  are  worn  it  is  well  to  wear  two 
pairs  of  socks  but  this  is  dangerous  if  the  boots  are  small,  as  it 
leads  to  further  pressure  on  the  foot.  Puttees  should  never  be 
applied  tightly. 

"2.  The  general  circulation  can  be  kept  up  by  keeping  the 
body  warm  and  dry.  A  mackintosh  sheet  worn  over  the  great- 
coat is  of  assistance  when  no  waterproof  is  available. 

"3.  A  dry  pair  of  socks  should  be  carried  in  the  pocket  when 
available. 

"4.  The  officer  should  see  that  dry  standing  is  provided  in 
the  trenches  whenever  possible  by  means  of  drainage,  raising  of 
the  foot  level  by  fascines  of  brush,  wood  or  straw,  with  boards 
on  top;  or  by  the  use  of  pumps,  when  these  are  available." 

Recently  the  more  permanent  trenches  in  many  places  have 
been  floored  with  latticed  foot  walks,  so-called  duck-boards. 

Leggings  and  puttees  under  conditions  of  cold  and  wet  should 
be  abandoned.  There  is  no  doubt  that  the  soldiers  in  our  Civil 
War  escaped  frosted  feet  to  a  very  great  degree  because  they 
wore  loose  fitting  trousers  and  the  circulation  was  unimpeded 
by  tight  clothing  around  their  ankles.  The  Swiss  soldiers,  trained 
in  a  country  with  much  snow  and  ice,  wear  no  leggings  or  puttees 
but  loosely  overlap  and  button  the  cuflfs  of  their  trouser  legs  near 
the  ankle.     The  Northern  lumber-jack,  working  throughout  the 
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winter  in  deep  snow  in  extremely  cold  weather  wears  two  or 
three  pairs  of  woolen  socks  in  loosely  laced  shoes  but  rolls  up 
or  cuts  ofif  the  legs  of  his  trousers  well  above  the  shoe  tops. 
Tradition  in  lumbercamps  has  developed  a  system  of  foot  pro- 
tection, marvelously  efficient.  The  lumber-jack  takes  more  time 
to  dress. his  feet  in  the  morning  than  he  does  to  dress  the  rest 
of  his  body.  His  shoes  and  socks  are  carefully  dried  every  night. 
His  boots  with  heavy  rubber  bottoms  and  well  oiled  8-inch  leather 
tops  are  excessively  over-size.  When  his  feet  are  numb  he  kicks 
and  dances.  If  they  are  frosted  he  takes  off  his  shoes  and  socks 
and  walks  in  the  snow.  As  a  result  of  these  precautions  frosted 
feet  are  almost  unknown  in  the  Northern  lumber  camps. 

Delepine,  as  the  result  of  extensive  experiments,  recom- 
mended in  191 5  the  use  of  leg-bags  of  silk,  water-proofed  with 
oxidized  linseed  oil  for  protection.  These  are  worn  over  the  socks 
inside  the  boot  and  inside  the  trousers.  Many  thousands  of  these 
have  been  issued  to  the  British  troops.  In  Germany  the  Special 
Military  Committee  for  Warm  Underclothing,  formed  at  the 
suggestion  of  the  Empress,  has  sent  to  the  soldiers  thousands  of 
yellow,  oiled  and  waxed  paper  covers  to  go  on  the  foot  inside 
the  boot.  While  I  have  seen  no  detailed  report  on  the  use  ot 
either  the  English  oiled  silk  bags  or  the  German  waxed  paper 
leg-bags,  it  is  probable  that  they  have  proved  only  temporarily 
impervious  to  the  water  and  that  when  once  water  does  get  into 
them  and  soaks  the  contained  socks  and  underclothing  they  give 
practically  no  protection  from  the  cold,  being  themselves  fairly 
good  conductors  of  heat. 

Covering  the  feet  and  the  legs  with  grease  such  as  tallow, 
linseed  oil,  vaseline,  etc.,  is  a  common  preventive  measure  against 
wet  and  cold.  Lumber-jacks  when  long  exposed  to  ice  cold 
water  while  river-driving  logs,  not  infrequently  paint  their  feet 
and  legs  with  zinc  oxide  paint.  Such  preparations  serve  to  a  very 
limited  extent  only  as  non-conductors  and  act  chiefly  in  prevent- 
ing maceration  of  the  skin  with  consequent  constriction  of  the 
surface  capillaries. 

Both  clinical  experience  and  animal  experiments  have  shown 
that  prolonged  exposure  to  moderate  degrees  of  cold  and  wet 
is  quite  as  bad  as  short  exposure  to  extreme  degrees.  Therefore, 
the  length  of  service  of  soldiers  in  the  trenches,  if  possible,  should 
te  shortened  when  their  feet  are  wet  and  cold.  Soldiers  in  trenches 
must  be  encouraged  to  keep  the  muscles  of  their  limbs  moving  as 
much  as  possible  when  their  feet  are  cold  and  wet,  thus  greatly 
aiding  circulation.     Hughes,  by  insisting  that  the  men  of  his 
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regiment  should,  when  resting  at  night,  lie  with  their  feet  on  the 
firestep,  cut  down  his  cases  of  trench  foot  to  a  negligible  quan- 
tity. 

Heat-producing  food  must  be  provided  in  as  large  quantities 
and  in  as  appetizing  and  digestible  condition  as  possible. 

Men  should  be  warned  of  the  danger  of  the  over-indulgence 
in  tobacco,  since  it  paralyzes  the  nerve  ends  of  the  vasomotor 
nerves. 

The  whole  matter  may  be  summed  up  in  the  three  directions : 
Keep  the  feet  as  warm  and  dry  as  possible  and  keep  good  blood 
circulating  in  them.  If  over-chilling  does  occur  reestablish  cir- 
culation slowly  and  not  by  warm  applications. 

An  excellent  article  just  published  by  "A  Military  Observer" 
reprints  the  leaflet  issued  by  the  British  Army  on  "Chilled  Feel 
and  Frost-bite,''  as  follows : 

"Experience  in  the  worst  part  of  the  line  shows  that  where 
effective  preventive  measures  are  taken  the  so-called  trench  foot 
does  not  occur.  The  occurrence  of  even  a  single  case  in  a  batal^ 
lion  is  therefore  a  reproach  to  the  unit  concerned.  The  follow- 
ing preventive  measures  will  be  adopted  forthwith : 

"i.  Foot  Preparation  Rooms. — Each  brigade  will  provide 
rooms  in  which  the  feet  of  men  wnll  be  washed  in  tepid  water 
and  rubbed  before  proceeding  for  a  tour  of  duty  in  the  trenches. 
The  A.  D.  M.  S.  will  provide  personnel  for  supervision  of  these 
rooms. 

"2.  Drying  Rooms. — Each  brigade  will  arrange  for  rooms 
in  which  clothing,  socks  and  puttees  can  be  thoroughly  dried  and 
dry  socks  provided  on  the  return  from  trenches. 

"3.  Provision  of  Dry  Socks. — A  pair  of  dry  socks  for  each 
man  will  be  sent  to  the  trenches  with  the  rations  daily.  Wet  socks 
will  be  sent  back  to  transport  lines  by  ration  carrying  parties. 
Socks  will  be  sent  up  in  waterproof  boxes  or  bags. 

"4.  Pitting  of  Socks. — Socks  must  not  fit  tightly  and  should 
be  inspected  as  carefully  as  boots. 

"5.  Care  of  Ankle  Boots. — Company  officers  will  see  that 
the  following  precautions  are  taken  regarding  boots:  (a)  Sound 
laces  will  be  provided  to  facilitate  taking  off  of  boots,  as  knotted 
laces  delay  or  prevent  removal,  (b)  Boots  will  be  dubbened  out- 
side to  keep  out  wet.  (c)  Boots  will  be  fitted  loosely,  (d)  Boots 
will  be  laced  loosely,     (e)  Boots  will  be  kept  in  good  repair. 

"6.  Care  of  Gum  Boots. — Brigades  will  make  arrangements 
for  the  drying  of  gum  boots.  Officers  commanding  will  be  re- 
sponsible that  gum  boots  are  properly  stored  when  not  in  use. 
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They  must  not  on  any  account  be  left  on  the  ground  outside 
dugouts. 

"7.  Care  of  Puttees. — Puttees  must  always  be  applied 
loosely  and  when  they  become  wet  must  be  taken  off  and  reapplied 
as  they  shrink  on  becoming  soaked  with  water. 

"8.  Removal  of  Boots  in  the  Prout  Line  Trenches. — Platoon 
commanders  must  arrange  for  each  man  to  take  oft'  his  boots  at 
least  once  in  twenty-four  hours.  A  scheme  will  be  worked  out 
for  men  to  do  so  in  rotation  even  if  it  is  necessary  to  sit  on  the 
parados  at  night. 

"9.  Stamping  Exercises. — Circulation  will  be  kept  up  by 
stamping  when  possible  and  keeping  the  men  employed  in  various 
ways.  Nothing  is  more  conducive  to  trench  foot  than  standing 
about. 

"10.  Personnel  for  Supervision  of  Preventive  Measures. — 
Regimental  stretcher-bearers  will  assist  company  commanders  in 
the  supervision  of  preventive  measures,  and  two  men  per  platoon 
will  be  trained  by  regimental  medical  officers  in  foot  massage.  On 
relief  after  a  spell  in  the  trenches  these  men  will  be  sent  ahead 
to  rest  and  be  prepared  to  start  operations  as  their  platoon  ar- 
rives. 

"A  trained  masseur  of  the  R.  A.  M.  C.  will  start  a  course  of 
instruction  of  foot  massage  for  regimental  stretcher-bearers  forth- 
with. 

"11.  Hot  Food  and  Drinks. — The  provision  of  hot  food  and 
drink  is  of  first  importance  in  the  prevention  of  the  conditions 
which  predispose  to  trench  foot. 

"Officers  commanding  will  arrange  for  their  men  to  have  at 
least  two  hot  meals  a  day ;  for  preference  one  in  the  middle  of  the 
day  and  one  between  midnight  and  5  o'clock  a.  m.  Food  con- 
tainers of  the  Thermos  variety  are  available  and  should  be  used  to 
the  fullest  extent.  They  can  be  readily  supplemented  by  petrol 
tins  placed  inside  a  double  chambered  wooden  box  with  a  layer 
of  sawdust  between  the  two  boxes.  Two  2-gallon  petrol  tins 
used  in  this  way  will  give  64  men  half  a  pint  of  hot  soup  or  cocoa 
each, 

"12.  Transport  Lines. — Alen  working  in  the  wet  transport 
lines  of  the  Ypres  salient  require  consideration  only  next  to  that 
of  men  in  the  trenches. 

"Transport  officers  will  see  that  the  precautions  outlined 
above  are  carefully  observed. 

"13.  Anti-frostbite  Grease  and  Whale  Oil. — All  ranks  must 
clearly  understand  that  the  grease  or  oil  supplied  is  merely  a 
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lubricant  to  facilitate  rubbing  of  the  feet.  The  grease  has  no 
inherent  quality  and  merely  smearing  the  feet  is  worse  than  use- 
less. The  feet  must  be  rubbed  until  all  grease  or  oil  has  disap- 
peared and  they  are  quite  dry. 

"14.  Feet  Inspection. — Platoon  commanders  must  be  made 
to  realize  that  the  condition  of  their  men's  feet  is  as  important  as 
the  condition  of  their  rifles  and  that  feet  inspections  are  just  as 
essential  in  trench  warfare  as  in  marching  tests.  A  good  platoon 
commander  should  be  as  familiar  with  the  condition  of  his  men's 
feet  as  he  is  with  the  cleanliness  of  their  rifles." 

TRENCH  SHIN. 

Though  most  observers  describe  the  condition  commonly 
known  as  "Trench  Shin"  as  part  of  the  syndrome  of  "Trench 
Fever,"  Chambers  has  attempted  to  differentiate  it  therefrom. 
For  the  present,  however,  the  discussion  must  be  left  to  those 
personally  familiar  with  the  condition.  (See  article  on  "Trench 
Fever.") 
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.     "BIG  BELLY"  IN  SOLDIERS. 

editor's  note. 
A.  S.  WarThin. 

Under  the  term  "Les  gros  ventres  de  la  guerre"  Denechau 
and  Mattrais  describe  a  group  of  cases  in  which  the  chief  symp- 
tom is  "big  belly"  associated  with  variable  accompanying  disturb- 
ances, such  as  discomfort  after  meals,  breathlessness  on  the  march, 
hyperchlorhydria,  diarrhoea  of  colitic  type,  aerophagy  and 
sialophag)'.  The  patient  is  usually  a  soldier  sent  back  from  the 
front,  complaining  of  ill-defined  functional  symptoms,  chiefly 
gastrointestinal.  The  symptoms  may  be  so  pronounced  as  to 
lead  the  medical  officer  astray,  even  to  making  a  diagnosis  of 
Pott's  disease.  The  prominence  of  the  abdomen  may  be  as 
marked  as  that  of  a  woman  seven  or  eight  months  pregnant.  In 
most  cases  there  is  faulty  position  of  the  pelvis  and  dorsolumbar 
spine,  with  active  contraction  of  the  diaphragm.  The  abdom- 
inal musculature  shows  general  relaxation,  especially  at  the  level 
of  the  oblique  and  transversalis  muscles  and  even  of  the  quadratus 
lumborum.  Upon  radioscopic  examination  during  relaxation  the 
curve  of  the  diaphragm  is  found  to  be  normal  and  the  respiratory 
movements  are  of  regular  amplitude.  Organic  disease  of  the 
vertebrae  can  be  ruled  out  also  by  radioscopic  examination.  The 
writers  mentioned  above  think  there  is  no  question  of  simulation 
in  these  cases,  but  there  is  often  exaggeration  and  autosuggestion 
resulting  from  some  gastrointestinal  condition  which  leaves  be- 
hind some  sense  of  abdominal  discomfort.  This  directs  the 
patient's  attention  to  his  digestive  tract,  and  he  begins  to  suffer 
from  sialo-aerophagy.  From  this  it  is  but  a  step  to  the  autosug- 
gestion that  he  has  a  serious  disease  of  the  abdomen.  Hence, 
when  the  patient  presents  himself  to  the  medical  officer  he  exag- 
gerates the  size  of  his  belly,  which  is  the  chief  seat  of  his  symp- 
toms, by  thrusting  the  abdomen  forward,  drawing  in  his  chest, 
holding  back  his  elbows  and  pressing  his  hands  to  his  sides  as  if 
carrying  his  belly.  The  diagnosis  rests  on  the  disproportion  be- 
tween the  abdominal  enlargement  and  the  slightness  of  the  coexist- 
ing general  and  functional  disturbances. 

It  is  possible  that  some  of  the  cases  of  "big  belly"  in  sol- 
diers are  similar  to  the  big  belly  of  motormen  and  other  workers 
who  are  upon  their  feet  for  a  long  period  of  time  without  op- 
portunity to  evacuate  the  bladder  at  accustomed  intervals.  Gas- 
troptosis  and  distention  of  the  bladder  are  the  chief  features  of 
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this  occupational  disorder.     It  is   found  most  frequently  in  in- 
dividuals presenting  the  stigmata  of  the  asthenic  constitution. 

Denechau  and  Mattvais :  Les  gros  ventres  de  la  guerre.  Ann.  de  med., 
Paris,  1917,  IV,  p.  147;  Bull,  et  mem.  Soc.  med.  d  Hop.  de  Par.,  1916, 
XL,  2142. 

Abstract:  "Big  Belly"  in  Soldiers.  Sup.  Brit.  Med.  Jour.,  Sept.  29,  1917, 
p.  9- 

Thompson:    The  Occupational  Diseases.    Appleton  and  Co.,  1914,  p.  602. 


THE  OTOPATHIES  OF  WAR;  WITH  ESPECIAL  REFER- 
ENCE TO  THE  TRAUMAS  DUE  TO  AIR  WAVES. 

Stacy  R.  Guild. 
Department  of  Anatomy,   University  of  Michigan. 

Ear  troubles  in  war  may  be  grouped  under  three  headings, 
each  of  which  may  be  subdivided. 

I  .  CONDITIONS  NOT  CAUSED  BY  WAR  ENVIRONMENT. 

In  this  group  belong  all  the  ear  troubles  existing  at  the  time 
of  recruiting;  these  include  almost  every  pathologic  condition  of 
the  external,  middle  and  internal  ears  known  in  civil  life.  These 
are  considered  only  from  the  standpoint  of  their  bearing  on  the 
military  serviceability  of  the  recruit.  The  degree  of  deafness 
that  disqualifies  for  military  service  or  that  detemiines  the  plac- 
ing of  the  recruit  in  some  auxiliary  service  rather  than  the  com- 
battant  army  varies  with  the  different  nations  and  will  not  be 
detailed  here.  Perfect  hearing  and  perfect  functioning  of  the 
vestibular  apparatus  of  equilibrium  are  required  for  only  one 
branch  of  the  service,  the  aviation  corps.  A  detailed  account  of 
the  tests  as  standardized  for  the  American  aviation  corps  is  given 
by  Jones.  Cerumen  plugs,  furunculosis,  and  other  external  ear 
lesions  occur  as  in  civil  life ;  some  have  said  that  they  are  ag- 
gravated by  army  life.  Chronic  and  acute  infections  of  the  middle 
ear  and  their  various  sequelae  are  the  same  as  usual  and  only 
the  suppurative  type  with  a  foul  discharge  disqualifies  for  active 
duty  in  most  armies,  and  in  them  only  until  the  discharge  can  be 
suppressed.  An  "awakening"  of  chronic  into  acute  stages  due 
to  the  living  conditions  in  armies  seems  to  occur  very  commonly 
and  a  majority  of  all  the  ear  troubles  that  army  pli/sicians  handle 
are  middle  ear  infections  and  their  sequelae.  Schlittler,  in  an 
otological  report  of  the  Swiss  army,  makes  a  plea  for  more  care 
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in  childhood  in  preventing  otitis  media  as  a  measure  of  importance 
to  the  State  in  later  years.  This  is  in  line  with  the  efforts  of 
many  others.  There  has  been  considerable  discussion  as  to  the 
predisposition  to  indirect  trauma  due  to  previous  middle  ear  alter- 
ations ;  this  will  be  considered  under  the  heading  of  traumas  due 
to  detonations.  Labyrinthine  sequelae,  both  cochlear  and  vesti- 
bular, are  the  same  as  in  civil-  life  and  will  not  be  discussed  here. 

II.    TRAUMAS  DUE  TO  THE  DIRECT  ACTION  OF  PROJECTILES. 

Many  cases  of  this  nature  have  been  reported.  These  wounds 
may  be  of  any  part  of  the  ear  mechanism;  the  etiology,  pathology, 
symptomology,  treatment  and  prognosis  depends  in  each  case  upon 
the  individual  circumstances ;  these  belong  most  properly  with 
surgery  of  the  head.  Include  under  this  heading  also  the  in- 
juries to  the  middle  ear  and  labyrinth  due  to  the  indirect  fracture 
of  the  base  of  the  skull  through  the  temporal  bone  caused  by 
projectiles  or  other  objects  striking  on  the  vault  of  the  skull  or 
on  the  mandible.  Studies  of  the  temporal  bones  of  such  cases 
have  been  made  by  Scott  and  by  J.  S.  and  John  Fraser.  Such 
cases  occur  also  in  civil  life ;  Hoffman  reported  the  histologic  find- 
ings of  one  which  is  similar  to  the  war  cases. 

III.    TRAUMAS  DUE  TO  THE  ACTION  OF  AIR  WAVES. 

These  are  commonly  known  as  "indirect  injuries  without 
external  wounds".  I  prefer  the  heading  given  above  because  the 
conditions  resulting  are  as  truly  traumas  as  those  caused  by  pro- 
jectiles. These  injuries  may  be  divided  into  two  groitps  on  the 
basis  of  the  nature  of  the  air  waves. 

(a)  Injuries  due  to  noise.  Modern  battlefields  gradually 
cause  a  "noise  deafness",  in  which  the  lesions  are  doubtless  similar 
to  those  occurring  in  cases  of  "boilermakers'  deafness"  and  other 
so-called  "professional"  deafnesses  of  civil  Hfe,  though  no  one 
has  yet  reported  the  microscopic  study  of  such  a  case  of  "noise 
deafness"  developed  in  this  war.  Ever  since  Habermann's  report 
in  1890  of  the  histologic  condition  of  the  labyrinths  of  a  case  of 
noise  deafness,  the  evidence,  both  from  numerous  human  cases 
and  from  experimental  work  with  animals,  has  accumulated  until 
it  is  certain  that  the  symptoms  of  hard  hearing  or  even  total  deaf- 
ness to  certain  notes  are  due  to  degeneration  of  regions  of  the 
organ  of  Corti  and  the  associated  parts  of  the  cochlear  nerve.  The 
reports  of  Miiller,  Friedrich,  Jaehne  and  others  before  the  pres- 
ent war  began  showed  that  a  large  proportion  of  artillerymen  and 
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naval  men  developed  a  noise  deafness,  and  as  the  use  of  high  ex- 
plosive shells  in  modern  warfare  has  placed  the  infantry  in  an 
environment  resembling  that  of  artillerymen  it  is  to  be  expected 
that  they,  too,  will  develop  many  cases.  Jobson  recently  reported 
on  60  cases  chosen  at  random  from  soldiers  who  had  been  away 
from  the  Front  long  enough  to  have  recovered  from  any  tem- 
porary effects  upon  the  hearing;  he  found  that  100  per  cent 
showed  a  measurable  degree  of  deafness.  An  editorial  writer 
in  the  Lancet  justly  criticizes  the  technique  of  his  tests;  but,  even 
allowing  for  errors,  the  report  indicates  that  many  of  the  men 
in  the  army  have  developed  or  will  develop  a,  greater  or  less  degree 
of  noise  deafness.  It  is  to  be  hoped  that  more  reports  like  Job- 
son's  will  be  made. 

Because  of  the  belief  still  held  by  some  that  bone  conduction, 
rather  than  air  conduction,  is  the  injurious  agent  in  producing 
noise  deafness,  a  brief  review  of  the  history  of  this  discussion  is 
included  here.  The  experiments  of  Wittmaack  ('07)  on  guinea 
pigs  furnish  the  chief  support  for  the  bone  conduction  theory. 
This  worker  at  first  employed  a  continuously  sounding  electric 
bell  placed  in  the  cage  near  the  animals,  and  killed  them  at  in- 
tervals of  from  5  to  60  days.  The  results  were  negative.  He 
then  connected  the  bell  in  such  a  way  that  the  clapper  caused  the 
sheet  iron  base  of  the  cage  to  vibrate,  in  addition  to  producing  air 
vibrations,  and  thus  submitted  the  animals  to  a  combined  air  and 
bone  conduction.  The  cochleae  of  the  animals  of  this  series 
showed  very  marked  injuries  to  the  nervous  elements  and  to  the 
organ  ef  Corti.  The  animals  were  so  affected  by  the  continuous 
vibration  of  the  cage  that  the  experiment  was  forced  to  end  after 
16  days.  Then  experiments  were  made  in  which  the  sound  was 
maintained  for  from  10  to  14  hours  daily,  and  in  these  series  the 
general  health  of  the  animals  remained  good  and  they  even  gained 
in  weight.  Characteristic  degenerative  changes  were  found  in  the 
spiral  ganglion  cells,  the  nerve  fibers,  and  the  organ  of  Corti. 
Wittmaack  concluded  from  these  experiments  that  bone  conduc- 
tion is  essential  to  the  injury  of  the  labyrinth  by  sound  waves. 
In  1909  von  Eicken  reported  experiments  on  guinea  pigs  with  the 
incus  removed  on  one  side  by  operation,  so  that  one  side  retained 
normal  conduction  and  the  other  mainly  bone  conduction.  Part 
of  these  animals  were  submitted  to  the  action  of  the  waves  from 
a  'c'  organ  pipe,  others  to  those  from  a  'g'  pipe.  The  cochleae 
of  the  'c'  animals  were  negative  on  both  sides ;  those  of  the  *g' 
animals  showed  degenerative  changes  on  the  normal  side  in  a  cir- 
cumscribed area,  while  the  operated  side  remained  normal.     In 
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191 1  he  reported  more  evidence  of  the  same  nature.  Hoessli 
('12)  combined  the  use  of  guinea  pigs  with  the  incus  removed 
on  one  side  with  the  vise  of  a  specially  constructed  apparatus  de- 
signed to  duplicate  as  nearly  as  possible  the  working  conditions 
of  boilermakers.  The  animals  stood  on  the  inside  of  a  section  of 
large  iron  pipe  which  was  struck  by  hammers  operated  by  ma- 
chinery. Thus  both  air  and  bone  conduction  factors  were  present. 
Hoessli  found  that  injuries  to  the  cochlea  were  constant  where 
normal  middle  ear  parts  were  present,  and  just  as  constantly  the 
side  with  the  middle  ear  chain  broken  remained  normal.  As 
controls,  animals  with  both  ears  normal  and  with  both  incuses 
removed  were  employed.  In  1913  the  same  workers  reported 
further  experiments  in  which  similarly  operated  animals  were 
placed  on  a  felt  pad  in  the  iron  pipe  as  a  test  of  the  prophylactic 
measures  recommended  by  the  Wittmaack  group  of  workers.  The 
results  were  the  same  as  when  the  animals  stood  directly  on  the 
vibrating  pipe ;  he  thus  advanced  strong  arguments  against  bone 
conduction  being  essential  to  injury.  Friedlander  ('15),  on  the 
basis  of  Hoessli's  experiments  and  his  own  clinical  experience, 
concludes  that  air  conduction  is  the  injurious  factor.  Bogdanoff- 
Berezovski^  ('14)  criticizes  Hoessli  for  transferring  the  results 
of  his  continuous  sound  experiments  on  animals  with  the  incus 
removed  to  detonations  on  the  normal  ear,  and  argues  that  bone 
conduction  here  may  be  very  different  than  with  less  intense 
sounds,  but  he  brings  forward  no  proof  for  his  opinions.  Sieben- 
niann  ('15),  in  a  review  of  the  experimental  work  on  sound  in- 
juries of  the  ear,  concludes  that  the  use  of  felt  pads,  padded 
shoes,  and  rubber  gloves  for  protection  on  the  basis  of  bone  con- 
duction, is  of  no  avail.  From  the  evidence  it  seems  proper  to 
conclude  that  the  traumas  are  due  to  air  waves. 

(b)  Injuries  due  to  nearby  explosions.  "Detonation  waves" 
is  the  term  most  commonly  employed  to  describe  the  movements 
of  the  air  near  an  explosion ;  I  prefer  to  limit  the  use  of  the  col- 
lective term  "War  Deafness",  which  has  been  very  loosely  and 
variously  employed  by  writers,  to  the  conditions  caused  by  these 
waves.  To  understand  the  injuries  it  is  necessary  to  know  some- 
thing of  the  nature  of  the  injurious  agent.  The  firing  of  a  gun 
or  the  explosion  of  a  shell  or  other  confined  explosive  charge 
produces  a  sudden  increase  in  the  amount  of  gas  in  a  small  region ; 
this  of  course  tends  to  expand  and  so  equalize  the  general  pres- 
sure. The  generation  of  the  pressure  occurs  in  a  time  interval  so 
brief  that  the  expanding  gas  resembles  a  greatly  magnified  con- 
densation phase  of  a  sound  wave.     A  rarefaction  phase  of  cor- 
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responding  intensity  follows  the  condensation.  Thus  a  detonation 
wave  is  seen  to  differ  markedly  in  nature  from  the  more  usual 
mass  movements  of  gases,  which  are  currents  rather  than  waves. 
Upon  the  amount  of  explosive,  or,  more  exactly,  upon  the  amount 
of  gas  generated  and  the  time  required  to  completely  convert  the 
explosive  into  gaseous  form,  depends  the  initial  compression  of 
the  condensation  phase  of  the  detonation  wave;  this  determines 
the  distance  to  which  the  wave  travels  before  the  amount  of  con- 
densation is  reduced,  because  of  the  spherical  nature  of  the  wave 
front,  to  a  value  that  places  it  among  the  waves  which  are  classed 
as  sound  waves.  Only  an  arbitrary  line  can  be  drawn  between 
these.  Lord  Rayleigh's  experiments  indicate  a  minimal  value 
for  the  condensation  of  continued  air  waves  that  can  be  perceived 
as  sound  by  the  human  ear  of  6x10''-*  (6/1,000,000,000)  atmos- 
phere. The  compression  of  the  gases  released  when  a  projectile 
leaves  the  muzzle  of  a  gun  or  when  a  shell  case  bursts  varies  with 
many  factors  but  is  always  measurable  in  terms  of  multiples  of 
atmospheres.  Evidence  collected  by  Mott  and  others  indicates 
that  men  in  the  range  where  the  compression  is  increased  by  more 
thjfn  one  atmosphere  die  almost  instantaneously,  whether  because 
of  the  variations  of  the  gas  tensions  in  the  body  fluids  or  because 
of  toxic  gases  generated  by  the  explosive  or  because  of  some  as 
yet  unknown  reason,  cannot  be  said  in  many  cases.  Accordingly 
the  pressures  that  affect  the  ear  without  causing  fatal  lesions  of 
other  parts  are  probably  of  a  value  ranging  from  twice  normal 
downward.  The  air  changes  due  to  the  passage  of  a  projectile 
nearby  ("vent  d'obus"  of  the  French  authors)  may  be  of  a 
similar  nature,  but  there  is  considerable  dispute  among  clinicians 
as  to  whether  any  of  their  cases  can  really  be  traced  to  such  an 
origin.-  Delacour  considers  the  question  carefully.  He  con- 
cludes that  even  large  shells  passing  close  above  troops  do  not 
cause  ruptures  of  the  tympanic  membrane,  but  that  cases  ap- 
parently of  this  nature  can  be  traced  to  an  "awakening"  of  a 
chronic  infection  and  he  thinks  that  the  passage  of  a  shell  is  a 
coincidence  merely. 

The  injuries  to  the  hearing  apparatus  may  be  subdivided  into 
three  groups,  following  many  clinical  writers. 

(i)      Injuries  to  the  middle  ear. 

(2)  Injuries  to  the  labyrinth. 

(3)  Injuries  to  the  central  nervous  system. 

These  may  occur  separately,  or  any  two  or  even  all  three 
may  occur  simultaneously.  The  reports  vary  as  to  the  exact  ratios, 
naturally. 


—   230  — 

I.     INJURIES  TO  THE  MIDDLE  EAR. 

These  range  from  temporary  inflammation  through  areas  of 
blood  extravasation  and  edema  up  to  various  degrees  of  rupturing 
of  the  tympanic  membrane,  with  associated  partial  or  complete 
destruction  of  the  ossicvilar  mechanism.  The  causative  agent  is 
evidently  the  difference  in  air  pressure  on  the  two  sides  of  the 
tympanic  membrane.  That  the  pressures  present  are  sufficient 
to  rupture  even  normal  membranes  is  evident  from  the  experi- 
ments of  Zalewski.  He  secured  232  temporal  bones  at  autopsy ; 
of  these,  112  had  apparently  normal  tympanic  membranes.  With 
air  pressure  gradually  raised  he  found  the  average  bursting  pres- 
sure to  be  120.9  cm.  of  mercury,  but  some  (10.8  per  cent)  burst 
at  less  than  one  atmosphere  (76  cm.  Hg).  Twelve  membranes 
with  thin  spots  ruptured  at  an  average  pressure  of  42.83  cm.  Hg, 
and  twelve  with  scars  at  22.08  cm.  Hg.  In  twenty  cases  of  acute 
infection  of  the  middle  ear  the  average  pressure  required  to 
burst  the  tympanic  membranes  was  78.55  cm.  Hg.  Making  no 
allowance  for  the  possible  difference  in  pressure  required  to  burst 
tympanic  membranes  when  applied  suddenly  by  detonations  as 
compared  to  the  gradual  increase  used  in  the  experiments,  if  is 
evident  that  in  an  average  group  of  men  there  are  many  whose 
tympanic  membranes  will  be  ruptured  by  the  pressures  pro- 
duced in  the  neighborhood  of  large  explosions.  Wicart  and 
Delacour,  among  others,  have  expressed  the  belief  that  normal 
tympanic  membranes  are  never  ruptured  by  detonations.  The 
mass  of  clinical  evidence  and  Zalewski's  experiments  indicate 
that  manv  middle  ear  troubles  render  the  tympanic  membrane 
more  susceptible  to  injury  by  detonations.  Shuter  and  Delacour 
say  that  the  shape  of  the  external  canal  and  its  direction  with 
reference  to  the  source  of  the  detonation  wave  influence  the 
danger  of  rupturing.  Texts  state  that  the  rupturing  of  the  tym- 
panic membrane  results  in  less  injury  to  the  labyrinth  than  would 
otherwise  occur ;  the  theory  being  that  when  the  membrane 
remains  intact  the  full  force  of  the  blow  is  transmitted  to  the 
labyrinth,  while  a  rupturing  membrane  fails  to  transmit  so  much 
of  the  force.  Mayer  says  that  he  has  not  found  this  to  be  the 
case,  and  thinks  that  the  enormous  detonations,  as  compared  to 
those  usually  causing  injury  in  civil  life,  may  account  for  this 
difl"erence.  Lermoyez  and  Got  both  express  the  belief  that  men 
with  healthv  middle  ears  are  more  likely  to  suffer  labyrinth  m- 
jury  than  those  with  defective  middle  ears.  The  majority  of  the 
ruptures  have  occurred  in  the  inferior  half  of  the  membrane; 
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many  statinij  that  they  have  seen  no  cases  involving  the  pars 
flaccida.  but  a  few  such  have  been  reported.  With  modern  tech- 
nique the  treatment  required  to  secure  a  healed  membrane  with 
perfect  restoration  of  function  is  readily  given,  and  the  prog- 
nosis is  good  if  infection  of  the  middle  ear  can  be  avoided.  Un- 
fortunately, because  of  the  dirt  and  filth  of  combat  life,  and  be- 
cause of  the  mistaken  zeal  of  poorly  trained  attendants  who 
douche  every  ear  for  almost  any  complaint,  infection  frecjuently 
occurs  with  the  danger  of  the  customary  sequelae. 

Inflamniation  of  the  middle  ear  without  infection  or  rupture 
of  the  membrane  is  very  common,  but  is  fortunately  only  tem- 
porary and  disappears  without  treatment  in  a  few  days. 

II.     INJURIES  TO  THE   LABYRINTH. 

The  thousands  of  cases  of  labyrinthine  injury  due  to  trauma 
by  detonations  have  added  very  little  to  the  knowledge  of  the 
pathologic  histology  of  the  inner  ear  in  such  conditions.  The  re- 
port of  J.  S.  and  John  Fraser  is  the  only  one  that  has  been  made 
upon  autopsy  material  from  such  cases,  and  the  histologic  tech- 
nique employed  by  them  was  such  as  to  render  the  results  very 
indefinite,  as  they  realized.  Hemorrhage  into  the  labyrinth  and 
about  the  entrance  of  the  nerve  foots  in  the  fundus  of  the  internal 
meatus  are  definite  findings  of  interest.  It  is  greatly  to  be  de- 
sired that  studies  be  made  upon  the  temporal  bones  from  cases  in 
which  careful  clinical  histories  have  been  obtained.  Due  to  the 
exigencies  of  war  it  may  be  difficult  to  obtain  suitable  material 
from  cases  irijured  but  a  short  time  before  death,  but  in  later 
years  as  the  men  who  were  injured  in  this  war  die  it  certainly  will 
be  possible  to  make  a  thorough  study  of  the  permanent  lesions 
])roduced.  It  will  be  interesting  to  compare  these  conditions  with 
those  that  have  already  been  produced  in  animals  experimentally, 
for  the  clinical  history  of  the  labyrinth  functioning  that  can  be 
obtained  from  animals  is  very  meagre  and  therefore  the  correla- 
tion of  symptoms  and  lesions  rather  unsatisfactory.  The  organic 
injuries  of  the  labyrinth  by  detonations  are  fairly  well  known 
since  the  work  of  Wittmaack  and  those  who  have  modified  his 
methods.  While  in  their  experiments  with  animals  Wittmaack, 
Yoshii  and  Hoessli  all  used  small  firearms,  the  effects  on  the 
ear  are  doubtless  similar  to  those  that  would  be  produced  by 
large  guns  and  by  shells,  for  they  compensated  by  using  short 
distances.  Recently  Prenant  and  Castex  ('i6)  placed  animals  in 
cages  near  cannons  at  Fountainebleau.     That  these  animals  were 
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subjected  to  conditions  of  the  type  that  cause  gradual  changes 
rather  than  detonation  effects  is  evident  from  the  fact  that  in 
no  case  wa^  the  tympanic  membrane  ruptured  or  the  mucous 
membrane  of  the  middle  ear  inflamed.  They  found  extensive 
cochlear  lesions  of  the  type  to  be  expected  from  previous  work 
in  this  line,  though  they  make  no  reference  to  other  work  and 
apparently  consider  the  experimental  causation  of  such  injuries 
a  new  thing."  Yoshii  ('09),  at  Basel,  has  made  the  most  extensive, 
study  of  the  eiTects  of  detonations  on  the  inner  ear,  using  a  re- 
volver tired  near  the  animals.  He  used  two  series  of  guinea 
pigs.  With  one  series  only  one  detonation  was  used,  after  which 
animals  were  killed  at  once  and  after  2,  3,  8,  25,  45,  and  60  days. 
The  other  series  were  exposed  to  detonations  daily  and  animals 
were  killed  after  3,  5,  15,  20,  25,  and  30  days.  It  is  the  once 
exposed  animals  that  are  of  most  interest  here ;  and  for  present- 
ing the  nature  of  the  injuries  to  the  inner  ear  caused  by  detona- 
tions rather  extensive  translations  from  Yoshii's  report  will  be 
used.    The  injuries  are  probably  similar  in  man. 

"Pathologic  changes  occur  simultaneously  in  all  parts  of  the  organ 
of  Corti.  The  outer  and  inner  hair  cells  are  greatly  swollen,  they  have 
lost  their  characteristic  form  and  structure  and  are  in  part  loosened  from 
their  support.  The  nuclei  are  pushed  upwards  and  frequently  are  broken 
into  small  fragments.  Also  the  Deiter's  cells  lose  their  structure  and  be- 
come changed  into  a  homogeneous  mass.  Their  supporting  fibrils  perish. 
The  pillars  remain  but  become  bent  and  appear  only  indistinctly.  The 
narrowed  tunnel  space  is  filled  with  a  homogeneous  mass,  which  stains 
faintly  with  eosin,  hence  appears  like  extravasated  cell  contents.  Nuel's 
space  and  the  outer  tunnel  space  are  no  longer  present;  the  cells  of  Hen- 
sen  are  deformed,  flattened  out.  Frequently  a  great  space  is  found  be- 
tween the  loosened  hair  cells  and  the  curve  of  the  cells  of  Hensen. 

"These  changes  are  all  found  immediately  after  the  first  shot  and 
reach  their  height  after  two  to  three  days.  Then  a  regeneration  process 
sets  in  slowly.  Thus  the  organ  of  Corti  is  found  already  somewhat  im- 
proved in  the  animals  killed  8  days  after  the  shooting.  First  the  bent 
pillars  straighten  out  and  are  recognized  clearly.  The  hyaline  mass  in 
the  tunnel  is  resorbed  and  the  space  itself  restored.  The  hair  cells,  Dei- 
ter's cells  and  their  supporting  fibrils  are  not  clearly  differentiated  in  this 
stage  of  repair.  The  healing  process  does  not  proceed  in  all  turns  even- 
ly; while  the  basal  turn  already  shows  a  bettered  condition  the  other 
turns  show  yet  evident  disturbances. 

"In  after  days  the  regeneration  process  proceeds  further,  the  cells 
of  the  sulcus  spiralis  externus  and  internus  and  the  cells  of  Hensen  take 
their  previous  form.  The  restoration  of  the  hair  cells  and  the  Dieter's 
cells  seems  to  be  accomplished  only  very  slowly  and  incompletely;  for  the 
animals  killed  60  days  after  the  shooting  showed  only  in  the  basal  turn 


—  ^2,2>  — 

the  hair  cells  and  Deiter's  cells  in  an  improved,  hut  nevertheless  not  fully 
normal  condition,  while  in  the  remaining  turns  clearly  differentiated  hair 
cells  and  Dieter's  cells  cannot  yet  be  demonstrated." 

Yoshii  further  states  that  with  repeated  shooting  day  after 
■day  the  degeneration  proceeded  until  Corti's  organ  was  replaced 
by  a  flat  epithelium  as  in  any  noise  deafness  and  in  animals  ex- 
posed for  a  long  time  to  a  single  note.  This  severe  change  was 
limited  to  the  region  of  the  transition  of  the  basal  to  the  second 
turn.  The  tectorial  membrane  was  modified  in  position  and 
structure.  The  stria  vascularis  showed  minor  changes.  In  cases 
killed  at  once  after  the  single  shot  blood  corpuscles  and  free 
hemoglobin  were  found  in  the  perilymphatic  spaces.  This  was 
resorbed  in  time.  The  epithelium  of  the  maculae  and  cristae 
showed  a  slight  swelling.  The  ganglion  cells  and  the  nerve  fibers 
of  the  same  tmdergo  very  severe  alterations,  but  in  the  single 
detonation  cases  the  ganglion  cells  had  at  the  end  of  60  days  re- 
turned to  a  nearly  normal  condition.  In  the  repeated  shooting 
cases,  as  in  noise  deafness,  they  completely  disintegrated. 

Many  writers  have  given  careful  clinical  descriptions  of 
cases  suffering  from  labyrinth  commotion,  and  from  the  above 
account  of  the  lesions  in  animals  it  is  easy  to  understand  the 
typical  clinical  picture.  There  is  a  sudden  onset  of  deafness  fol- 
lowing the  explosion  nearby  of  a  shell  or  mine.  Frequently  the 
man  is  rendered  luiconscious  for  a  time  and  may  be  buried  by 
the  debris  from  the  explosion.  The  deafness  is  usually  total  at 
first  but  may  be  either  uni-  or  bi-lateral.  It  may  or  may  not  be 
accompanied  by  disturbances  of  the  vestibular  functions,  indi- 
cated commonly  by  vertigo,  nausea,  staggering,  etc.  Subjective 
noises  may  be  present.  Marage  reports  that  of  185  cases  82  per 
cent  have  blood  pressure  above  normal.  In  contrast  to  the  "tone 
gaps"  and  "islands"  characteristic  of  noise  deafness  these  deton- 
ation cases  show  a  rather  uniform  degree  of  lowered  acuity  for 
all  notes  with  a  typical  limitation  of  both  ends  of  the  tonal  field. 
AVilson  and  West  have  both  observed  such  cases  associated  with 
a  concentric  narrowing  of  the  visual  field. 

As  to  prognosis,  there  is  universal  agreement  that  it  is  bad 
when  the  vestibular  reactions  are  lost,  and  more  unfavorable  when 
the  upper  tone  limit  is  lowered  than  when  it  is  not ;  otherwise  the 
prognosis  in  individual  cases  is  very  uncertain.  Lannois  and 
Chavanne  report  that  the  cases  of  pure  labyrinth  commotion,  un- 
associated  with  middle  ear  injury,  are  most  stubborn;  of  their 
cases  24%  healed  during  the  first  month,  22%  during  the  second 
month,    19%    during  the   third   month,    12%    during  the    fourth 
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month  and  others  as  late  as  the  ninth  month.  They  state  that 
of  a  total  of  645  cases  of  labyrinthine  commotion  of  all  types 
only  2%  remained  bilateral  definitive  deafness  and  failed  to  im- 
prove to  some  degree.  Lehman  states  that  hearing  returns  in 
most  cases  in  a  month  to  six  weeks.  Wicart  reports  95%  as 
able  to  return  to  service  when  the  only  trouble  was  with  the 
hearing,  and  believes  that  if  he  could  have  kept  the  cases  longer 
the  permanently  disabled  would  have  been  reduced  to  i  or  2  per- 
cent. Hurst  and  Peters  say  that  the  retention  of  vestibular  func- 
tions with  loss  of  cochlear  is  a  differential  diagnosis  indicating 
a  "functional"  deafness ;  an  editorial  writer  in  the  Lancet  dis- 
agrees with  them  and  rightly  so,  I  believe,  for  there  is  plenty  of 
evidence  from  animal  experiments  showing  that  severe  cochlear 
alterations  may  occur  without  any  vestibular  changes  to  be  de- 
tected by  histologic  study. 

III.    INJURIES  TO  THE  CENTRAL  NERVOUS  SYSTEM. 

Information  concerning  the  condition  referred  to  by  many 
writers  as  "functional"  deafness  is  very  fragmentary.  A  consid- 
eration of  the  reports  of  many  cases  and  the  opinions  of  the  ob- 
servers indicates  a  division  into  two  general  groups ;  probably 
more  divisions  can  be  made  as  knowledge  of  the  lesions  increases, 
Mott  has  recently  reported  the  study  of  the  brains  from  two  men 
who  died  of  true  "shell  shock"  (commotio  cerebri).  There  was 
congestion  and  gross  hemorrhage  into  the  brain  substance,  with 
cellular  changes  in  the  grey  matter.  Cases  have  been  reported 
of  brains  with  microscopic  punctiform  hemorrhages  which  Mott 
says  are  similar  to  brains  from  cases  of  carbon  monoxide  as- 
phyxia, which  he  accordingly  considers  to  be  the  true  cause  of 
death.  In  such  cases  not  severe  enough  to  cause  death  it  is  con- 
ceivable and  seems  probable  that  either  type  of  lesion  may  occur 
along  the  auditory  paths  and  so  cause  disturbances  of  the  func- 
tioning, very  difficult,  if  not  impossible,  to  differentiate  clinically 
from  the  others  but  due  nevertheless  to  such  lesions  as  are  known 
to  occur  elsewhere.  A  report  by  Guthrie  of  a  man  in  civil  life 
who  became  totally  deaf  following  an  apoplectiform  attack,  but 
in  whom  no  other  function  has  been  permanently  interfered  with, 
is  of  interest  in  this  connection. 

The  second  and  larger  group,  in  fact  the  only  one  recognized 
by  most  writers,  is  usually  considered  as  hysterical  in  nature,  and 
the  causation  as  mixed  psychical  and  physical.  Deafness  is  only 
one  of  many  forms  by  which  the  great  nervous  strain  of  modern 
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warfare  manifests  itself  when  the  system  gives  way,  aphonia  and 
blindness  being  similar  and  fully  as  common  as  deafness  and 
frequently  associated  with  it.  The  nearby  explosion  is  only  "the 
straw  that  breaks  the  camel's  back" ;  in  many  of  these  cases  the 
restoration  of  function  is  as  sudden  as  its  disappearance.  Treat- 
ment is  directed  toward  overcoming  the  "fixed  idea"  that  oiie 
cannot  hear  and  various  forms  of  surprise,  suggestion  and  hyp- 
nosis have  been  most  used  when  a  spontaneous  recovery  did  not 
occur  in  a  short  time.  As  to  the  lesions,  Wilson  and  Hurst  and 
Peters  have  suggested  that  one  is  dealing  here  with  what  Hurst 
and  Peters  call  "unswitched"  neurones.  It  is  purely  a  theory ; 
those  proposing  it  assume  that  over  stimulus  or  fatigue  or  some 
other  factor  may  have  caused  a  physical  withdrawal  of  the  den- 
dritic contacts  at  the  synapses,  and  that  the  sudden  return  of 
function  is  due  to  the  impulse  breaking  across  again  and  reestab- 
lishing the  contacts.  Wilson  adds  to  this  the  view  that  at  each 
synapse  in  the  auditory  pathway  there  is  opportunity  for  the 
spread  of  the  impulse  to  other  neurone  systems  and  that  this  dis- 
sipation of  nervous  energy  may  account  for  some  of  the  hyper- 
sensitiveness  of  other  systems  when  the  auditory  paths  are  block- 
ed. These  are  very  interesting  theories  but  the  general  field  of 
hysteria  is  one  in  which  a  great  deal  more  work  needs  to  be  done 
before  any  positive  statements  concerning  lesions  can  be  made. 
To  a  morphologist  it  seems  very  improbable  that  any  such  func- 
tional changes  can  occur  without  having  a  structural  basis,  even 
though  it  is  totally  imknown  now  ;  therefore  I  have  grouped  these 
"functional"  deafnesses  with  the  traumas  rather  than  as  a  sep- 
arate group  as  is  commonly  done.  ' 

The  writer  of  this  review  does  not  feel  that  a  consideration 
of  this  subject  is  complete  without  reference  to  the  feasibility  of 
preventing  many  of  the  injuries  due  to  air  traumas.  Information 
along  this  line  has  been  very  fragmentary  and  incomplete  and  ac- 
cordingly the  results  in  practice  have  been  unsatisfactory.  The 
literature  on  this  phase  of  the  subject  up  to  May,  1917,  w'as  crit- 
ically reviewed  by  the  writer  in  a  report  submitted  to  the  Nation- 
al Research  Council  at  that  time.  He  has  since  conducted  and 
reported  comparative  tests,  as  yet  unpublished,  which  indicate 
that  certain  devices  are  capable  of  preventing  quite  satisfactorily 
the  occurrence  of  injuries  of  the  detonation  type,  and  it  is  prob- 
able that  they  would  also  decrease  the  rate  of  development  of 
noise  deafness  while  still  permitting  the  hearing  of  ordinary 
soiuids  to  such  a  degree  that  their  use  by  troops  is  not  contrain- 
dicated. 
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MISCELLANEOUS. 

Aviators  are  subject  to  all  the  ear  troubles  of  other  com- 
battants,  and  in  addition  have  the  factor  of  rapid  barometric 
pressure  changes  dvu"ing  ascent  and  descent.  Since  these  men 
are  so  carefully  selected  with  reference  to  normal  ears,  as  has 
already  been  referred  to  elsewhere,  the  opinion  of  the  few  who 
have  written  upon  this  subject  is  that  beyond  the  sensations  of 
temporary  fulness  and  the  resulting  subjective  noises  no  ill  ef- 
fects are  suffered  from  this  cause. 

A  consideration  of  simulated  deafness  is  not  within  the  prov- 
ince of  this  review;  the  subject  is  considered  in  many  of  the  pa- 
pers referred  to,  since  the  possibility  always  has  to  be  kept  in 
mind  in  handling  military  cases. 

The  question  of  pensions  involves  an  accurate  testing  of  the 
damage  to  the  hearing  and  several  papers  have  appeared  upon 
this  phase  of  the  subject.  They  are  listed  in  the  bibliography,  but 
no  discussion  of  them  will  be  attempted  here ;  it  is  a  matter  spe- 
cified by  laws  in  most  countries. 

The  reeducation  of  the  hearing  does  not  properly  fall  under 
the  heading  of  the  work  to  be  considered  in  this  review,  but  some 
of  the  papers  that  have  appeared  are  listed  in  the  bibliography, 
for  it  is  a  phase  of  the  general  subject  that  many  will  be  inter- 
ested in. 

FOOTNOTES 

^I  desire  to  thank  here  Prof.  C.  L.  Meader  of  this  University  for 
his  kindness  in  translating  this  Russian  article  for  me. 

"The  values  of  the  condensations  of  the  air  for  passing  projectiles 
of  various  sizes  and  velocities  may  be  know^n  to  physicists;  time  has  not 
permitted  me  to  learn  if  this  is  the  case. 

^  I  have  been  unable  to  obtain  a  second  paper  by  these  authors  that 
appeared  in  the  Paris  Medicale  for  Alarch  10,  1917. 
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INSECT  VECTORS  IN  THE  WAR. 

Mark  F.  Boyd, 
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University  of  lozva. 

lozva  City. 

Of  the  insect  vectors  of  infective  agents,  only  three  have 
proven  of  any  importance  in  the  present  struggle,  namely,  the 
house-fly,  the  mosquito,  and  the  body  louse,  and  of  these  the 
importance  of  the  body  louse  far  outshadows  the  others. 

THE  BODY  LOUSE. 

The  importance  of  the  body  louse  arises  from  its  role  as  in- 
termediate host  for  the  virus  of  typhus  fever,  for  which  it  appears 
to  be  sole  vector,  and  also  as  one  of  the  intermediate  hosts  of  the 
spirochetes  of  relapsing  fever.  Typhus  fever  has  so  far  produced 
the  most  important  epidemics  of  the  present  war,  particularly 
the  Serbian  epidemic,  which  was  without  parallel  in  modern 
times.  In  general  the  outbreaks  have  been  confined  to  the  various 
eastern  war  fronts  and  to  their  vicinity,  the  Balkans,  Galacia, 
Poland,  and  the  camps  of  interned  prisoners  of  war  in  Germany 
and  Austria,  particularly  those  camps  receiving  Russian  prison- 
ers.    The  disease  has  caused  very  little  if  anv  trouble  on  the 
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Western  front,  despite  the  fact  that  as  much  difficulty  has  been 
experienced'  there  from  Hce  as  elsewhere.  The  difference  is 
doubtless  due  to  the  fact  that  of  recent  years  the  endemic  home 
of  the  virus  of  typhus  has  receded  until  in  the  days  immediately 
preceding  the  war  it  was  extremely  rare  outside  of  eastern  Eu- 
rope. 

Typhus  fever  has  from  its  earliest  history  always  been  as- 
sociated with  the  misery  and  wretchedness  arising  from  military 
operations,  and  similarly  louse  infestation  has  been  recognized 
as  one  of  the  hardships  of  military  life.  Fischer*^  presents  an 
interesting  account  of  the  early  history  of  typhus  and  pediculosis, 
and  states  that  the  first  observations  upon  pediculosis  as  a  con- 
commitant  of  typhus  are  given  in  a  series  of  observations  on 
Hungarian  camp  diseases,  published  by  Tobias  Cober  of  Gorlitz 
in  1606.  His  description  of  the  annoyance  produced  by  lice  ^.t 
that  time  is  extremely  vivid.  The  constant  association  of  body 
vermin  with  the  classes  of  people  among  whom  the  disease  is 
commonly  present,  led  Nicolle,  Comte  and  Conseil,  Anderson  and 
Goldberger  and  Ricketts  and  Wilder,  to  suspect  this  insect  as  the 
vector  of  the  virus.  Their  experimental  demonstrations  of  this 
fact  elucidated  the  entire  epidemiological  picture  of  the  disease 
and  indicated  the  means  by  which  the  disease  could  be  controlled 
and  eradicated. 

The  body  or  clothes  louse,  Pediculus  vestimenti  {syuj.  hu- 
mamis)  is  an  ectoparasite  of  man  during  its  entire  life  and  keeps 
fairly  close  to  its  host.  The  same  is  also  true  of  the  head  louse, 
Pediculus  capitis.  The  question  as  to  whether  these  two  represent 
distinct  species  is  in  dispute;  the  slight  differences  between  them 
make  a  decision  difficult,  and  it  is  frequently  impossible  to  de- 
cide whether  a  given  specimen  is  capitis  or  vestimenti.  A  very 
good  account  of  the  bionomics  of  the  body  louse  is  given  by 
Warburton,^"  and  also  by  Peacock.^^  According  to  Bacot,*^  P. 
vestimenti  is  larger,  more  robust  and  less  active  than  P.  capitis. 
He  has  succeeded  in  crossing  head  and  body  lice  and  has  ob- 
tained several  generations  of  fertile  females.  The  hybrids  more 
nearly  resemble  the  head  louse.  The  body  louse  exhibits  habits 
of  gregariousness,  especially  during  the  moulting  phases,  and 
shows  a  preference  for  retiring  to  a  particular  spot  to  oviposit, 
which  leads  to  a  clustering  of  eggs.  Female  body  lice  prefer 
woolen  fabrics  for  the  attachment  of  eggs  and  avoid  silk,'® 
though  eggs  may  be  attached  to  the  hair  of  the  head,  the  same  as 
with  head  lice.    At  moulting  and  egg  laying  time  the  insects  try 
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to  hide  preferring  the  seams  of  the  outer  clothing,  especially  the 
crotch  of  the  trousers. 

Peacoclc'^  has  made  extensive  studies  of  the  degree  of  louse 
infestation  upon  soldiers  straight  from  the  trenches  on  the  west- 
ern front.    Thus  of  the  men  examined : 

4.9  per  cent  were  free  from  lice 
41.9  per  cent  harbored  from       i-   10  lice 

19.6  per  cent  harbored  from     10-  20  lice 

14.7  per  cent  harbored  from    20-  30  lice 
1 1.2  per  cent  harbored  from     30-130  lice 

4.9  per  cent  harbored  from  130-350  lice 
2.8  per  cent  harbored  350  and  more  lice. 

The  most  highly  infested '  garments  were  the  shirts,  the 
trousers  showing  about  two-thirds  of  this  degree  of  infestation, 
while  the  number  of  lice  on  the  socks  are  negligible.  One  in- 
fested shirt  held  1,355  lice  and  4,260  eggs  and  another  10,428 
lice  and  10,253  eggs  approximately. 

The  dissemination  of  the  lice  occurs  from  either  the  in- 
fested persons  themselves,  their  clothing,  or  their  personal  ef- 
fects. The  introduction  of  lice  into  the  army  appears  to  be 
due^^'  ^^  to  infested  recruits  or  conscripts  from  verminous  slums, 
from  whom,  after  their  introduction  into  service,  the  lice  spread, 
through  the  absence  of  facilities  for  washing  and  cleaning.  Hence 
the  submission  of  all  new  men  to  delousing  treatment  as  soon  as 
received  at  a  post  or  cantonment  would  appear  desirable. 

Hase'*^  classifies  individual  susceptibility  to  louse  infestation 
as  follows:  (i)  individuals  not  infested  with  lice  but  living  un- 
der conditions  favoring  their  transfer  and  multiplication;  (2) 
individuals  who  are  sensitive  to  louse  bites"  and  retain  their  sensi- 
tiveness for  long  periods;  (3)  individuals  who  harbor  lice,  but 
who  have  developed  a  tolerance  to  the  bites ;  and  (4)  individuals 
in  whom  biting  never  provokes  disagreeable  sensations.  Indi- 
viduals of  groups  three  and  four  are  particularly  dangerous  from 
the  standpoint  of  louse  dissemination. 

Transfer  takes  place  under  the  following  circumstances: 
(i)  the  ordinary  movements,  especially  dressing  and  undressing, 
dislodge  lice  from  the  underclothing  to  the  outer  clothing,  or  the 
spontaneous  movements  of  the  insects  carry  them  to  the  outer 
clothing,  from  which  situation  they  can  readily  become  dislodged, 
and  fall  onto  others,  or  be  blown  by  the  wind  short  distances  to 
persons  on  the  leeward"  or  become  dislodged  into  the  bedding  or 
straw;  (2)  transfer  effected  by  means  of  sleeping  on  bedding  or 


—  248  — 

straw  on  which  Hce  have  become  dislodged,  or  sleeping  with  ah 
infested  bed  fellow;  (3)  intimate  contact  or  association  between 
individuals  in  close  quarters,  particularly  when  sleeping  in  those 
dugouts  which  are  largest  and  accommodate  most  men;  (4)  in- 
stinctive migration  of  lice  from  person  to  person,  which  appears 
of  trivial  importance  and  (5)  according  to  Bohme'*^  lice  may 
attach  themselves  to  houseflies  and  be  transported  by  the  flies. 
The  natural  habitat  of  lice  away  from  their  human  host  is  prob- 
ably confined  to  bed  and  bedclothing,  where  the  opportunities  for 
re-attachment  are  good. 

According  to  Peacock's  observations,"'^  the  dug-outs,  billets 
and  bivouacs,  and  also  blankets  are  of  relatively  slight  importance 
in  the  dissemination  of  lice,  while  the  important  factor  is  the 
lousy  soldier  himself.  Ninety-five  per  cent  of  those  who  have 
seen  six  months  service  were  lousy,  the  average  number  of  lice 
per  man  being  twenty,  while  about  five  per  cent  of  the  men  are 
dangerous  carriers,  bearing  over  one  hundred  lice  upon  their  per- 
sons. 

Virgin  female  body  lice  commence  egg  laying  within  two  or 
three  days  after  their  last  moult  and  continue  laying  sterile  eggs 
indefinitely  or  until  fertilized.  One  male  louse  was  observed  to 
fertilize  eighteen  of  twenty-one  females.  The  females  are  more 
numerous  than  the  males,  as  well  as  slightly  larger.  Following 
fertilization  the  female  can  lay  fertile  eggs  for  as  long  as  twenty 
days,  though  sixteen  days  is  the  rule.  The  maximum  number 
of  eggs  observed  to  be  deposited  from  one  fertilization  was  115. 
During  her  entire  life  a  female  may  deposit  as  high  as  295  eggs 
at  an  average  of  6.4  per  day.  The  fertilized  female  head  louse 
lays  fertile  eggs  for  about  eleven  days  following  one  fertiliza- 
tion, depositing  about  seventy  eggs  during  this  time.  During 
her  entire  life  about  140  eggs  may  be  laid  at  an  average  of  four 
per  day.  A  number  of  generations  occur  in  the  course  of  a 
year.  Considering  twelve  days  as  the  average  egg  period  and  a 
further  period  of  twelve  days  to  the  maturity  of  the  females,  to- 
gether with  an  average  of  eight  eggs  per  day  over  an  oviposition 
period  of  forty  days,  a  single  female  body  louse  may  have  as  many 
as  4,160  descendants.*'' 

In  moist  air  at  a  temperature  of  98°  F.,  the  eggs  hatch  within 
five  days,  at  87°  F.  in  from  7  to  ii  days,  at  76°  F.  many  died, 
while  at  60°  to  65°  F.  none  hatched.  The  larval  lice  pass  through 
three  moults,  the  first  in  from  three  to  five  days  after  hatching, 
the  second  in  from  seven  to  nine  days,  and  the  third  in  from  ten 
to  fourteen  days.    Twelve  days  is  about  the  average  duration  of 
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the  various  larval  stages. ^'^  The  larvae  are  more  active  than  the 
adults.  They  defecate  on  the  skin  while  feeding,  while  the  adults 
defecate  after  they  have  returned  to  the  clothing. 

Newly  hatched  larvae  live  less  than  24  hours  without  feeding 
when  kept  at  37°  C.  Without  food  the  adults  survive  less  than 
three  days  at  the  same  temperature.  Under  favorable  conditions, 
which  includes  a  humid  atmosphere  and  a  temperature  from  i6°- 
20"  C,  the  male  louse  may  survive  for  as  long  as  thirty-two  days 
and  the  female  for  forty-six  days.*"  Wiener'*"  reports  some  liv- 
ing lice  known  to  be  at  least  seven  months  old.  This  observation 
concerning  their  temperature  requirements  probably  explains  the 
greater  frequency  of  lice  during  the  winter  and  spring  months 
and  their  summer  diminuation,  as  well  as  explaining  the  observa- 
tion of  Wilder  that  louse  infested  persons  coming  from  the  plateau 
around  Mexico  City  to  the  hot  lands  around  Vera  Cruz  soon  be- 
come spontaneously  free  from  lice. 

Lice  eggs  (nits)  on  clothing  are  difficult  to  destroy  since  they 
adhere  closely  to  the  fibers  of  the  fabric,  while  the  protecting  en- 
velope of  the  egg  is  very  resistant  to  the  penetration  of  chemicals. 
Wldman'*-  states  that  in  experimental  work  the  best  indication  of 
the  death  of  adult  lice  is  the  cessation  of  peristaltic  movements 
of  the  intestine  and  in  the  egg  by  the  wrinkling  of  the  external 
envelope. 

Bacot*^  raises  lice  for  experimental  purposes  by  placing  eggs 
in  small  glass  bottomed  entomological  boxes,  the  lids  being  re- 
moved and  replaced  by  chifTon  stretched  across  the  top.  The 
lice  feed  readily  through  the  chiffon  when  placed  against  the 
skin.  During  the  day  the  boxes  are  carried  in  the  vest  pocket 
and  at  night  placed  beneath  a  belt  against  the  body  for  feeding. 
Bruno  Heyman*'  rears  the  eggs  in  sachets  of  silk  carried  directly 
on  the  skin.  Widman"*-  says  that  lice  will  feed  upon  guinea  pigs 
and  mice  after  depilation  and  washing  the  skin  with  alcohol  and 
ether  followed  by  ammonium  sulphate  to  remove  the  odor.  He 
says  an  adult  louse  ingests  from  .6-1.  milligrammes  of  blood  at 
one  feeding. 

The  maintenance  of  the  louse  population  of  the  soldiery  at 
a  minimum  is  necessary,  especially  under  conditions  which  make 
the  employment  of  energetic  wholesale  measures  of  destruction 
impossible.  This  is  especially  true  in  trench  life.  Under  these 
conditions,  according  to  Peacock,"^  the  men  should  be  encouraged 
to  search  their  clothing  daily  for  the  adults.  The  daily  catch 
may  be  expected  to  vary  from  eight  to  sixty,  both  old  and  young, 
the  young  lice  caught  hatching  from  eggs  on  the  clothing,  rather 
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than  being  immigrants.  Arneth^''  considers  that  no  measures  sur- 
];ass  this  in  importance  and  requires  the  men  of  his  corps  to  search 
their  clothing  and  bedding  each  night  and  morning,  regardless 
of  whether  or  not  they  are  infested.  Searching  was  also  found 
useful  in  GallipoH.^^  The  vigorous  brushing  of  the  clothing,  espe- 
cially those  parts  most  frequented  by  lice  is  recommended  by  Jean 
Legendre.^^ 

Physicians,  nurses,  and  hospital  orderlies  should  use  great 
care  when  in  contact  with  typhus  cases  previous  to  their  delous- 
ing,  to  prevent  the  transfcrance  of  infected  lice  to  their  own  per- 
sons. The  use  of  rubber  garments  and  gloves  is  recommended.*^ 
Those  engaged  in  de-lousing  a  population  among  whom  typhus 
is  prevalent  may  protect  themselves  by  wearing  one-piece  suits 
with  rubber  gloves,  all  openings  in  which  together  with  the  aper- 
tures for  the  neck,  wrists,  ankles,  as  well  as  the  openings  in  the 
sleeves,  are  sealed  by  strips  of  adhesive.^- 

Military  activities  usually  render  opportunities  for  the  main- 
tenance of  personal  cleanliness,  including  bathing  and  frequent 
changes  of  clothing  difficult  or  impossible  of  achievement  and 
create  opportunities  favorable  to  the  multiplication  and  dissemina- 
tion of  these  vermin.  Under  these  circumstances  the  use  of  vari- 
ous substances  in  an  effort  to  repel  lice  from  the  body  has  been 
quite  extensive.  The  oily  clothing^^  of  mechanics  has  been  noticed 
to  have  this  effect,  while  Hase*^  states  that  underclothes  heavily 
soiled  with  sweat  are  repellent,  as  compared  with  clean  clothes, 
Peacock^^  finds  that  vermijelli  ointment  is  very  effective  in  re- 
pelling lice.  This  consists  of  crude  mineral  oil,  9  parts ;  soft 
soap,  5  parts,  and  water,  i  part,  and  is  smeared  once  a  week  on- 
all  interior  seams  of  the  clothing.  Marzinowsky,  Popoff  and 
Postrikoff-  have  utilized  the  action  of  nascent  SO..,  generated 
from  a  mixture  of  tartaric  acid  and  sodium  sulphite,  which  is 
moistened,  placed  in  sachets  and  worn  in  contact  with  the  skin. 
The  body  temperature  facilitates  the  reaction.  They  state  the 
wearer  is  not  inconvenienced.  EyselP  advocates  the  dusting  of 
powdered  sulphur  over  the  underclofhing  and  on  the  inside  of 
the  outer  clothing  in  the  sites  most  favored  by  lice.  The  method 
is  purely  prophylactic  and  not  curative.  He  considers  it  superior 
to  naphthalene  and  states  it  remains  effective  for  two  weeks  or 
more.  Flowers  of  sulphur  are  stated  to  be  ineffective  for  this 
purpose,  while  sulphur  soap  is  also  without  effect.  This  is  sub- 
stantiated by  Peacock.''^  Various  insect  powders  worn  in  sachets- 
have  been  employed^^  with  indifferent  results.  The  anointment 
of  the  body  and  the  allowing  to  dry  thereon  of  a  .5  per  cent  solu- 
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tion  of  lysol  in  20  per  cent  soft  soap  is  recommended.'''^'  Nocht 
and  Halberkann^'' ^'^  recommend  global  (powdered  para-dichlor- 
benzol)  worn  in  sachets  carried  on  the  body.  They  state  it  is 
cheap  and  not  odorous.  Two  grams  are  placed  in  the  sachets,  two 
of  which  are  worn  in  the  trousers  and  one  under  either  armpit. 
They  also  state  that  anisol  is  inefficient  while  cresol  is  better : 
Hase*^  tested  out  181  substances  and  found  most  worthless.  He 
affirms  the  efficiency  of  global,  but  says  it  blisters  the  skin,  even 
when  carried  in  bags  outside  the  shirt,  while  clove  oil  is  efficient 
but  too  expensive.  Curshman-^  also  speaks  highly  of  global. 
Since  lice  try  to  escape  from  strong  odors,  Delta^^  used  cologne 
water  containing  a  strong  and  lasting  perfume  and  sprays  the 
body  from  head  to  foot.  He  says  he  has  controlled  two  epidemics 
of  typhus  by  this  measure.  Various  essential  oils^^  bergamot-^-"'*, 
anise^"'^'*'",  fenneP"'^*-*-,  cinnamon'^-^^'^*,  cloves^^-'^*'  and  eucalyp- 
^^g2s,33  and  34  j^^vc  bccu  uscd  with  considerable  success,  especially 
by  the  Germans.  These  are  usually  employed  in  from  10  to  20 
per  cent  alcoholic  solution.  The  N.  C.  I.  powder  has  also  given 
good  results  in  the  English  army  and  will  be  discussed  later, 
since  it  is  not  used  as  a  repellent.  Bacof'-  finds  that  while  naph- 
thalene, sulphur,  cresyl,  iodoform,  cystisine  and  vermijelli  can 
be  depended  upon  to  kill  lice  with  which  they  are  brought  in 
contact,  their  action  at  a  distance  is  negligible.  He  recommends 
that  the  under  clothing  be  soaked  in  cold  water  containing  5  per 
cent  of  an  emulsion  of  approximately  equal  parts  of  soft  soap 
and  crude  carbolic  acid.  Hase*°  states  some  soldiers  rid  their 
clothing  of  lice  by  burying  it  temporarily  in  ant  hills. 

The  destruction  of  lice  and  their  eggs  on  the  body  and  cloth- 
ing has  been  accomplished  by  a  number  of  means.  The  N.  C.  I. 
powder  is  widely  employed  in  the  British  army  for  this  purpose. 
It  is  composed  of  naphthalene,  96  per  cent;  creosote  2  per  cent 
and  iodoform  2  per  cent.-*  According  to  Kinloch-^  lice  are  killed 
in  one-half  hour  by  this  mixture,  the  active  ingredient  of  which 
is  the  naphthalene,  of  which  the  commercial  product  is  best.  He 
finds  no  substance  superior  to  naphthalene  for  this  mixture.  The 
powder  is  dusted  over  the  underclothing  on  the  inner  side  of  the 
outer  clothing,  at  least  once  a  week.  Most  effective  results  are 
secured  when  the  men  dust  their  clothes  freely  and  roll  them- 
selves and  their  clothes  tightly  in  blankets  for  the  night.  Tar- 
rassewitch"-  recommends  a  mixture  of  phenol,  i ;  naphthalene, 
I  ;  turpentine,  9 ;  and  kerosene,  9.  Wulker^^  considers  naphthalene 
inefficient.  SeeP  and  Wesenberg^^  advocate  lausofane  (cyclohex- 
anone,    CC    (CHo)5CO),    either    alone    or    with    cyclo-hexanol 
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(C(CH2)5CHOH).       After  undressing  the  men  impregnate  the 
hairy  regions  of  the  body  and  the  clothing  with  a  solution  of 
lausofane.     Then  the  men  take  themselves  and  their  clothing  to 
an  enclosed  room  and  remain  there  from  four  to  six  hours,  after 
which  they  bathe.     The  w^ounded  or  prisoners  are  taken  directly 
to  an  enclosed  room  and  the  solution  sprinkled  directly  upon  their 
clothing,  their  beds  and  the  floor,  and  the  men  spend  the  night 
with  the  fumes.     This  process  cleanses  both  the  men  and  their 
habitation.     The   fumes   of   mercury  volatilized   from   strips   of 
fabric  impregnated  with  the  metal  which  are  worn  arovmd  the 
body  have   been   employed^^-^®.      Griinbaum'-^   observed   an   out- 
break of  ptyalism  among  a  number  of  Russian  prisoners  so  pro- 
tected.    One-third  of  one  per  cent  bichloride  of  mercury  in  vine- 
gar is  by  Meuse^  said  to  give  good  results  in  killing  nits.  Peacock"'^ 
found  blue  ointment  useless  when  smeared  on  tapes  placed  around 
the  extremities.     Meierhof-'^  recommends  hydrogen  peroxide  to 
loosen  the  nits  from  hair.     Von  Marschalko"  uses  rectified  oil 
of  turpentine  applied  as  a  spray  to  destroy  lice  and  nits  in  both 
the  body  and  clothing.    The  hair  is  wrapped  over  night  in  a  flan- 
nel cloth  saturated  with  turpentine.     Nocht  and   Halberkann,^' 
Soulina  and  Ebert^  and  Kisskalt  and  Friedman"  also  recommend 
turpentine  for  this  purpose,  the  last  adding  powdered  pepper  to 
the   turpentine.      Von   Huff   reports^'^    six    cases    of    nitrobenzol 
poisoning  arising   from   use   of   this   substance   as   a   vermicide. 
Lefroy^*  advocates  bathing  the  body  and  washing  the  clothing  in 
the  following:  crude  mineral  oil  (sp.  gr.  0.8),  56  gm.,  black  soap, 
30  gm.,  and  water,   6  gms.     Orticoni*   and   Dore^°   recommend 
spraying  the  clothing  with   10%   formalin,  while  the  experience 
of  Wulker''^  is  in  line  with  the  lack  of  success  that  has  generally 
followed  the  use  of  formalin  as  an  insecticide.     Pi-egP  advocates 
soaking  clothing  in  25  per  cent  ammonia  water  for  an  hour,  while 
the  soldier  bathes  in  ammonia  water  and  soap.     Wulker^^  and 
Fanyo"^^  also  find  ammonia  water  very  satisfactory.     A  strong 
solution  of  cresol,  in  naphtha  soap-'''^  or  water">^^  is  satisfactory, 
though  Peacock'"'^  finds  one  and  one-half  per  cent  cresol  effective 
while  Muto^^  suspends  the  garments  over  a  boiling  10  per  cent 
solution  of  creolin.    Sachets  of  cresol  are  recommended  by  Nocht 
and  Halberkann.^^     Various  distillates  are  recommended.     Xylol 
has  proven  effective''"-^'''*  and  was  used  with  naphtha  soap.     The 
immersion  of  clothing  in  a  gasoline  or  benzine  bath  is  highly 
recommended--'^*''    or    exposure    in    a    tight    vessel    to    benzine 
fumes"'"'"'*,  which  destroys  both  lice  and  nits  in  24  hours.     Kin- 
loch--  recommends  the  employment  of  an  extractor,   similar  to 
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those  used  by  dry  cleaners,  by  which  as  much  as  90  per  cent  of 
the  gasoline  may  be  recovered.  Butler^^  smears  on  the  clothing 
seams  a  mixture  of  soft  soap  and  crude  oil,  a  mixture  similar  to 
vermijelli.  Nocht  and  Halberkann^"  say  that  anisol  is  inefficient, 
while  FraenkeP"'-'^  recommends  anisol  (methyl  phenyl  ether, 
CoHgOCH,)  highly,  saying  that  it  stupifies  lice  in  four  minutes 
and  kills  them  in  ten,  and  is  very  costly  and  slightly  toxic  for  man, 
but  does  not  irritate  the  skin.  Galensky-''  employs  a  10  per  cent 
solution  of  anisol  in  carbon  tetrachloride.  Kinloch-'"  recommends 
immersion  of  clothing  in  water  containing  2  per  cent  trichlore- 
thylene  or  10  per  cent  tetrachlorethan  for  30  minutes  and  also 
the  use  of  the  same  solution  for  bathing.  Kulka^^  also  recom- 
mends trichlorethylene.  Tetrachlorethylene,  according  to  Kin- 
loch^^  is  less  active  than  trichlorethylene,  but  is  to  be  preferred 
to  it  for  destroying  lice  on  the  scalp,  since  it  is  less  irritant  than 
the  latter.  The  hair  should  be  gone  over  with  a  piece  of  cotton 
moistened  with  ether,  safeguarding  the  eyes  meanwhile. 

Rubbing  with  sulphuric  ether  is  advised  by  von  Prowazek.^^* 
The  same  writer^^  recommends  a  tobacco  decoction  ( i  cigar  to 
a  liter  of  water)  and  Wulker^^  says  tobacco  fumes  are  efficient. 
Bupnik^  considers  10  per  cent  acetic  acid  superior  to  either  am- 
monia or  anisol,  while  Boyd^-  employed  vinegar  and  kerosene  on 
the  hair  of  Mexicans. 

Kisskalt  and  Friedman"'  state  that  the  odor  of  horses  is 
repellent  to  lice,  and  that  if  lousy  clothing  is  spread  over  horses 
for  over  night,  the  lice  will  leave,  and  states  that  the  French 
cavalry  in  the  Crimea  were  free  from  typhus.  Hase**^  states 
there  is  no  clear  evidence  which  indicates  that  close  contact  with 
horses  protects  from  or  predisposes  to  lice. 

Pressing  infested  clothing  with  a  hot  iron,  giving  especial 
attention  to  the  seams  and  folds  is  advised  by  de  Clerambault-\, 
Peacock'\  and  Butler"'^.  Dore^"  advocates  the  pressing  into  the 
seams  with  a  hot  iron  of  a  one-half  per  cent  solution  of  ammoni- 
ated  mercury  in  soft  soap.  Since  according  to  Heyman®  eggs  and 
nits  are  destroyed  by  heating  to  80"^  C.  for  five  to  ten  minutes ; 
to  Wulker"*^  at  70°  C.  for  10  minutes;  to  Widman*-  at  60°  C.  in 
five  minutes,  and  to  Bacot  by  exposure  to  55°  C.  for  thirty  min- 
utes, this  provides  a  simple  method  for  their  destruction  where 
ovens  can  be  provided.  Boyd^^  employed  an  oven  heated  by 
steam  coils  to  a  temperature  in  excess  of  160°  F.,  maintaining 
this  for  twenty  minutes.  While  submersion  of  clothing  in  boiling 
water  for  five  minutes,  or  water  heated  to  the  above  temperature 
and  maintained  at  these  points  for  the  periods  indicated  is  ef- 
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ficient,  yet  the  use  of  dry  heat  saves  time,  inasmuch  as  no  delay 
is  caused  by  waiting  for  clothing  to  dry,  while  upon  its  return 
to  the  men  it  is  warm  and  comfortable.  Exposure  of  garments 
to  steam  for  20  minutes  is  satisfactory  according  to  Legendre^^ 
to  Prowazek^°>''^^,  to  Wulker^^,  to  Butler^^,  to  Peacock^^,  yet  Le- 
gendre^^  calls  attention  to  the  difficulty  often  encountered  in  un 
dertaking  to  supply  a  steam  chamber  in  the  field,  while  Bertarelli^- 
states  that  clothing,  especially  where  blood  stained,  may  be  ren- 
dered useless  by  steaming.  The  English  have  employed  horse 
drawn  thresh  disinfectors  for  steam  delousing.  The  so-called 
"Serbian  barrel"  has  been  used  for  delousing  clothing  by  means 
of  streaming  steam.  The  details  of  construction  and  technique 
of  operation  are  given  by  Lelean^*. 

Sulphur  dioxide  continues  to  hold  premier  place  as  a  fumi- 
gant  for  the  destruction  of  lice  and  nits  either  in  clothing  or  in- 
fested quarters.  Meuse^  liberates  the  gas  by  heating  sulphurous 
acid  to  40-50°  C.  and  retaining  it  for  four  hours.  He  uses  5 
kilograms  of  the  acid  per  100  cubic  meters  space.  Legendre^^ 
says  that  SO2  does  not  kill  nits  in  which  Prowazek  does  not 
agree^*^,  and  Widman  states  it  to  be  effective  in  fifteen  minutes. 
Bertarelli^^  generates  SOo  by  the  Clayton  apparatus,  Nocht  and 
Halberkann^^,  Zucher-**,  Wulker^^,  Prowazek^^-^*,  Butler^^  Kiss- 
kalt  and  Friedman''^,  and  Widman*-  all  consider  the  gas  highly 
effective.  Careful  attention  must  be  paid  to  the  concentration  of 
the  gas  employed  and  also  to  arrange  the  material  to  be  deloused 
so  that  the  penetration  is  facilitated  and  assured. 

Friedman"'^  considers  that  carbon  bisulphide  is  superior  to 
SOj.  He  employs  100  c.c.  per  cubic  meter  and  exposes  it  in 
shallow  dishes  and  allows  it  to  act  for  ten  to  twelve  hours.  Pen- 
etration is  good  and  it  is  not  injurious  to  furs.  Those  employing 
it  must  avoid  inhaling  the  fumes  and  be  careful  of  fire.  Nocht 
and  Halberkann^^,  Wulker''^,  Kisskalt  and  Friedman^'  and  Wid- 
man*- all  speak  highly  of  this  substance  as  a  fumigant. 

Since  adult  lice  die  within  five  days  without  a  meal  of  hu- 
man blood,  and  since  the  nits  hatch  in  from  two  to  three  days  and 
die  within  a  similar  time  if  not  fed,  Fanyo^®  advises  the  closure 
of  louse  infested  quarters  for  from  two  to  three  weeks,  during 
which  time  all  lice  therein  will  have  died.  Infested  clothing  may 
be  similarly  treated. 

Failures  in  the  success  of  delousing  measures  have  attracted 
the  attention  of  many  observers.  Brauer*'  believes  that  this  may 
be  attributed  to  the  survival  of  lice  in  the  hair  and  advocates 
close  clipping  of  the  hair,  while  Fanyo^'  states  that  the  cleansing 
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of  a  group  of  men  requires  that  all  infested  persons  be  completely 
rid  of  lice  simultaneously.  Failure  may  also  be  due  to  eggs  from 
which  young  Hce  hatch  daily,  that  have  survived  methods  of 
treatment  fatal  to  young  or  adult  lice. 

The  organization  of  systematic  work  for  the  debusing  of 
large  bodies  of  people  is  described  by  Lelean^",  by  Peacock'^^  and 
by  Boyd^-. 

THE  HOUSE  FLY. 

The  importance  of  flies  as  mechanical  vectors  of  the  typhoid 
bacillus  and  other  infective  agents  contained  in  excreta,  from 
excreta  to  food,  was  first  forcibly  presented  in  the  Spanish-Amer- 
ican and  Boer  wars,  in  which  the  high  incidence  of  typhoid  fever 
was  shown  to  be  very  largely  due  to  gross  carelessness  in  the 
disposal  of  human  excreta  and  the  tolerance  of  conditions  which 
permitted  the  breeding  of  flies.  The  further  development  of  our 
knowledge  of  fly  transmission  largely  took  place  prior  to  the  pres- 
ent war,  so  that  the  importance  of  the  subject  is  fully  realized 
and  adequate  attention  is  given  to  the  accepted  and  well  known 
measures  for  its  abatement.  Careful  attention  to  these  details 
is  essential,  for  on  the  various  fronts  the  concentration  of  sol- 
diers has  been  stupendous  and  in  areas  the  progress  is  very  slow, 
otherwise  the  conditions  would  readily  favor  the  gross. pollution 
of  the  soil  with  human  excreta,  and  the  breeding  of  swarms  of 
flies. 

Lelean'"*  describes  in  detail  the  methods  employed  for  the 
collection  and  disposal  of  human  excrement  along  the  western 
front.  Reference  should  be  made  to  this  book  for  details.  A  con- 
siderable measure  of  success  has  followed  the  trapping"  of  the 
fly  larvae  as  they  leave  manure  piles  in  search  of  a  suitable  place 
to  pupate.  From  the  emptied  tins  which  contain  rations  are  fash- 
ioned the  traps,  by  making  small  narrow  slits  on  four  opposite 
faces  of  the  cans,  fiUing  them  with  gravel  and  burying  them  about 
the  manure  piles.  Before  burying  the  cans,  bread  crumbs,  soaked 
in  a  mixture  of  .25  per  cent  formalin  are  placed  in  them  to  de- 
stroy young  adults.  Incineration  of  manure  gives  good  results. 
Roubaud"*^  calls  attention  to  the  fly  menace  to  both  the  combat- 
ants and  the  civil  population  in  the  rear.  In  the  cantonments  the 
house  fly  is  the  chief  pest  to  be  attacked.  As  a  fly  repellent,  he 
recommends  spraying  those  situations  chosen  as  sites  of  oviposi- 
tion  (manure  piles,  etc.)  with  heavy  oil  from  coal  tar,  or  a  bet- 
ter liquid  for  this  purpose,  ferric  sulphate,  2  kg.  500;  heavy  oil 
from  coal  tar,  500  cmc. ;  water.  10  liters.    This  is  at  the  same  time 
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deodorizing,  larvicidal  and  repellent  to  adult  flies.  The  heavy 
oil  prevents  the  subsequent  use  of  manure  so  treated  as  a  fertil- 
izer, since  it  is  toxic  for  vegetation.  As  a  substitute  larvicide  he 
recommends  a  5  per  cent  solution  of  sodium  cresylol,  employing 
15  liters  per  cubic  meter  of  manure  on  the  surface  portions  of 
the  pile.  To  prevent  the  further  laying  of  eggs  on  the  pile,  a  lO- 
per  cent  solution  of  ferric  sulphate  should  be  sprinkled  upon  it,, 
twice  during  the  season. 

In  the  trenches  and  the  contiguous  zone  of  combat,  much 
annoyance  is  produced  by  the  flies  whose  larvae  are  sarcophagous 
(Calliphora,  Lucilia,  Sarcophaga,  Pyr cilia,  etc.)  developing  from 
the  unburied  or  inadequately  buried  bodies  of  the  men  slain  in 
combat.  These  flies  have  a  greater  radius  of  flight  than  the 
house  fly.  Roubaud"-'  states  that  (i)  means  should  be  taken  tO' 
prevent  the  access  of  these  flies  to  corpses  where  possible,  and 
(2)  where  not  possible  the  bodies  should  be  treated  to  destroy 
the  larvae  which  develop.  The  coal  tar  oils  assure  the  maximum 
protection,  meat  sprayed  in  this  manner  is  free  from  larvae  after 
20  days,  while  when  other  substances  are  employed  they  are  found 
after  48  hours.  Good  results  are  also  given  by  ferric  sulphate, 
employed  either  as  a  10  per  cent  solution  or  as  a  powder.  It  may 
be  used  for  either  the  temporary  preservation  of  bodies  exposed 
to  the  air,  or  at  the  moment  of  burial  to  destroy  any  ova  which 
may  have  been  deposited. 

To  the  great  pains  taken  in  the  collection  of  human  excreta, 
and  the  elimination  of  fly  breeding  places  must  be  given  a  great 
share  of  the  credit  for  the  low  incidence  of  typhoid  fever  and 
similar  diseases  along  the  western  front.  We  are  too  apt  to  for- 
get or  ignore  the  importance  of  these  measures  and  ascribe  all 
the  credit  to  active  immunization. 

MOSQUITOES. 

Mosquito  born  infections  have  so  far  been  of  relatively  slight 
importance  in  the  world  war,  and  malarial  infections  have  been 
the  most  important  of  these  Various  cursory  references  are 
made  to  the  occurrence  of  cases  among  the  soldiers  operating 
along  the  Balkan  front,  and  a  few  specific  references  have  been 
made  to  the  occurrence  of  isolated  cases  occurring  among  the- 
troops  in  Flanders,  which  were  apparently  contracted  upon  the' 
S])ot.  The  number  of  cases  arising  has  been  small.  Among  such 
references  we  may  mention  (57),  (58),  (59),  and  (60).  The 
inundated  fields  of  this  region   furnish  ample   facilities   for  the 
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breeding  of  Anophelines  (the  species  most  abundant  is  probably 
A.  maculipcnnis)  while  the  gametes  are  contributed  by  various 
white  and  native  troops  from  the  endemic  centers  of  malaria  in 
the  Orient.  Rankin'^'^  has  observed  both  A.  maculipennis  and  A. 
hifucatus  in  French  Flanders.  As  far  as  may  be  judged  from 
the  literature  these  pests  have  not  caused  serious  difficulty.  For  a 
general  exposition  of  mosquito  control  from  a  military  standpoint, 
nothing  is  better  than  Craig's  treatise''\ 
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DISEASES  CAUSED  BY  ANIMAL  PARASITES.* 

(CONSIDKRED   PROM    THE    STANDPOINT   OI'   THE    PrESENT 

Great  War.) 

Henry  Ai^bert, 

lozva  City,  Iowa. 

introduction. 

Animal  parasites  have  become  a  factor  of  unusual  impor- 
tance during  the  present  great  war.  The  transfer  of  troops, 
more  especially  from  the  tropics  to  western  Europe,  is  responsi- 
ble for  a  marked  extension  of  the  geographic  distribution  of  many 
animal  parasites.  Camp  and  trench  life  is  especially  favorable 
for  their  dissemination.  As  a  result,  a  large  number  of  soldiers 
have  become  infected,  and  many  have  become  incapacitated  for 
military  service  for  varying  lengths  of  time. 

The  situation  is  of  such  importance  that  it  has  awakened  the 
interest  of  parasitologists  and  stimulated  the  making  of  extensive 
investigations — not  only  with  the  object  of  maintaining  the  health 
of  the  soldiers — -but  of  preventing  as  far  as  possible,  the  spread 
of  animal  parasitic  infections  to  the  civilian  population. 

In  order  to  aid  laboratory  workers  in  the  recognition  of  the 
more  common  animal  parasites,  Wenyon*^  has  written  a  good 
article  describing  and  illustrating  the  common  intestinal  protozoa 
of  man. 

Other  articles  of  a  similar  nature  have  been  presented  by 
Woodcock"'"  and  also  by  Fantham  and  Porter^'\ 

The  investigations  have  also  resulted  in  the  discovery  of 
several  new  species  of  animal  parasites  and  of  making  other  val- 
uable additions  to  our  knowledge  of  the  subject. 

The  following  represents  a  brief  resume  of  the  more  impor- 
tant contributions. 

As  evidence  of  the  large  number  of  intestinal  parasites  found 
in  persons  from  western  Europe  who  have  seen  service  in  trop- 
ical regions,  Fantham^^  presents  the  following  figures  for  Eng- 
lish soldiers  who  contracted  diarrhoea  while  in  Gallipoli : 


*This  paper  represents  a  resume  of  the  contributions  to  the  subject 
made  during  the  period  of  the  present  war  and  considered  from  the  war 
point  of  view.  The  insect  vectors  of  disease  are  considered  in  another 
article. 
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No.  of  patients   1291 

No   of  patients  in  whom  parasites  were  found 446 

Total  number  of  examinations  made   3325 

No.  of  examinations  in  which  Entamoeba  histolytica  occurred 38 

No.  of  examinations  in  which  Entamoeba  coli  occurred 21 1 

No.  of  examinations  in  which  Noc's  entamoeba  occurred 2 

No.  of  examinations  in  which  Amoeba  (Vahlkampfia)  limax  occurred       2 
No.  of  examinations  in  which  Giardia  (Lamblia)   intestinalis  occurred  471 

No.  of  examinations  in  which  Trichomonas  hominis  occurred 2 

No.  of  examinations  in  which  Chilomastix  (Tetramitus)  mesnili 

occurred    I 

No.  of  examinations  in  which  Cercomonas  parva  occurred 2 

No.  of  examinations  in  which  Coccidia  (apparently  isospora  type) 

occurred    4 

No.  of  examinations  in  which  Spirochaetes  occurred 42 

No.  of  examinations  in  which  Blastocystis  enterocola  occurred 198 

No.  of  examinations  in  which  Taenia  embryos  occurred i 

No.  of  examinations  in  which  Hymenolepis  embryos  occurred i 

No.  of  examinations  in  which  Trichocephalus  eggs  occurred 3 

Similar  figures  are  given  by  DobelP*  and  also  by  Roche''*. 

AMEBIC  DYSENTERY. 

There  is  no  longer  any  doubt  but  that  the  Entameba  histo- 
lytica is  the  cause  of  amebic  dysentery,  although  until  recently 
many  factors  in  connection  with  the  life  history  of  the  organism 
and  the  modes  of  spread  of  the  disease  have  been  obscure.  Craig^ 
has  given  us  a  good  idea  of  the  classification  of  the  pathogenic 
amebae  of  man.  The  article  is  accompanied  by  an  excellent  bib- 
liography. 

Large  numbers  of  British  soldiers  Who  went  to  Egvpt,  Gal- 
lipoli,  and  other  regions  near  and  in  the  tropics,  contracted  a 
diarrhoea  of  a  dysenteric  nature  soon  after  arriving  at  these 
places.  This  led  to  the  making  of  many  examinations  of  feces 
and  the  finding  of  the  specific  amebae  as  reported  by  DobelP*, 
Findlay^°,  and  others. 

Amebic  dysentery  carriers. — The  continuance  of  diarrhoea 
in  many  of  the  soldiers  for  a  long  time  even  after  they  had  re- 
turned to  England  caused  repeated  examinations  of  the  stools,  of 
both  dysentery  patients  and  convalescents  to  be  made  with  the 
result  that  large  numbers  were  found  eliminating  the  cysts  of  the 
Entameba  histolytica.  In  this  way  many  carriers  of  these  specific 
entameba  were  found  by  Fantham",  DobelP*,  Waddell  and  Wat- 
son*' and  others. 
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Craig'  made  a  careful  epidemiological  study  of  an  epidemic 
of  156  cases  of  dysentery  which  occurred  among  the  U.  S.  troops 
who  served  in  the  El  Paso  district  and  punitive  expedition  in 
Mexico  during  the  latter  part  of  1916.  He  concluded  that  car- 
riers were  responsible  for  the  infection. 

The  carrier  problem  seems  to  be  quite  as  important  in  con- 
nection with  the  dissemination  of  amebic  dysentery  as  of  the  bac- 
illary  form.  These  carriers  may  be  persons  who  have  either  re- 
covered from  the  disease  (convalescent  carriers)  or  have  never 
been  alTected  by  the  disease  (contact  carriers).  It  is  the  cystic 
stage  of  the  microorganism  that  occurs  in  carriers  and  is  also 
the  principal  source  of  infection. 

Walker*''  foimd  that  18  out  of  20  men  fed  with  the  cysts  of 
Entameba  histolytica  became  parasitized,  the  average  period 
elapsing  between  the  ingestion  of  the  material  and  the  appear- 
ance of  the  entameba  in  the  stools  being  six  days.  Of  these 
cases,  4  developed  typical  entamebic  dysentery.  The  remaining 
became  contact  carriers  of  the  organism. 

Treatuicnt  of  dysentery  patients  and  carriers. — The  adminis- 
tration of  emetin  hydrochloride  hypodermically  seems  to  be  quite 
efficacious  in  clearing  away  the  symptoms  of  amebic  dysentery 
and  in  ridding  the  intestine  of  the  plasmodial  forms  of  the  En- 
tameba histolytica.  Recent  investigations  have,  however,  shown 
that  in  a  large  number  of  these  cases  the  cyst  forms  of  the  or- 
ganism continue  to  be  eliminated  and  that  there  are  many  cases 
of  recurrence  of  the  disease.  This  may  be  due  to  the  fact  that 
these  cysts  are  located  in  partly  healed  sinuses  or  pockets  of  the 
intestinal  wall  and  for  that  reason  drugs  in  the  circulation  do  not 
reach  them. 

Du  Mez^'^  found  that  the  administration  by  mouth  of  a 
double  iodide  of  emetin  and  bismuth  was  very  efBcacious  in  get- 
ting rid  of  the  cysts  in  dogs. 

These  results  were  so  good  that  its  use  in  the  treatment  of 
human  cases  was  tried  and  has  been  reported  on  very  favorably 
by  a  number  of  English  ])hysicians.  Thus,  Dale^^  tried  this  treat- 
ment on  ten  persons  all  of  whom  continued  to  pass  cysts  after  a 
course  of  hypodermic  injections  of  emetin  hydrochloride.  Of 
these,  six  were  discharged  as  cured,  having  failed  to  show  any 
histolytica  cysts  as  shown  by  daily  examination  for  a  period  of 
six  weeks.  The  others  showed  some  improvement,  but  the 
course  of  treatment  had  to  be  discontinued  because  of  the  nausea 
produced. 
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Others  who  have  secured  favorable  results  are  Low"-,  Imrie 
and  Roche-'',  Waddell  and  associates-*'"'  and  LilUe  and  Shepheard''". 

The  course  of  treatment  as  suggested  by  Dale  and  recom- 
mended by  Low'-  consists  of  the  giving  of  3  grain  salol  coated 
pills  of  emetin  bismuth  iodide  every  night  for  twelve  consecutive 
nights.  The  salol  coating  almost  eliminates  the  nausea  which  the 
uncoated  pills  produce  in  some  patients.  The  coating  of  the  tab- 
lets with  keratin  has  also  been  tried  but  found  less  efficacious. 
Dale  has  suggested  the  use  of  one-grain  pills  of  the  emetin  bis- 
muth iodide  every  three  or  four  days  as  a  prophylactic  in  troops 
where  the  disease  is  endemic. 

Dobell"  has  ^hown  that  in  cases  treated  by  emetin  hydro- 
chloride subcutaneously,  70  per  cent  relapse,  w^iereas,  when  eme- 
tin bismuth  iodide  is  employed  by  the  mouth  this  figure  is  reduced 
to  about  10  per  cent;  or  stating  this  as  regards  cures,  only  30 
per  cent  are  cured  by  the  former  and  90  per  cent  by  the  latter. 

Amebic  dysentery  may  become  a  very  serious  problem  in 
England  and  indeed,  in  all  of  the  countries  now  at  war.  It  is 
verv  important  from  the  standpoint  of  both  the  individual  and 
the  communities  concerned  that  carriers  of  Entameba  histolytica 
be  found  and  properly  treated. 

Low''^  believes  that  if  a  person  has  once  had  auTebic  dysen- 
tery the  stools  should  be  thoroughly  examined  on  several  subse- 
quent occasions  to  be  sure  that  the  carrier  condition  does  not  per- 
sist. He  reports  a  case  of  amebic  abscess  of  the  liver  which  oc- 
curred 20  years  after  the  original  attack  of  dysentery. 

Inman  and  Lillie-'^  have  found  that  10  per  cent  of  British 
soldiers  and  24  per  cent  of  Australian  soldiers  who  were  dysen- 
tery convalescents  and  who  had  returned  to  England  from  France 
were  carrying  Entameba  histolytica  cysts.  They  also  found  that 
the  blood  serum  of  5  of  18  entameba  carriers  agglutinated  the  B. 
dysenteriae.  They  arrived  at  the  conclusion  that  in  cases  of  dys- 
entery where  the  blood  gives  a  positive  agglutination  test  with 
dysentery  bacilli  it  is  not  safe  to  let  the  case  go  unexamined  for 
Entameba  histolytica  since  the  tw^o  kinds  of  infections  may  be 
present  in  the  same  individual. 

METHODS  OF  EXAMINATION  FOR  ENTAMEBA. 

The  usual  methods  of  examining  feces  for  the  plasmodial 
stage  of  the  entameba  are  well  known. 

Rogers""  has  devised  a  good  method  of  vital  staining  of 
ameba  using  neutral  red  in  a  dilution  of  1-10,000.    By  this  means 
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the  entameba  are  colored  a  rose  pink  while  the  background  re- 
mains unstained. 

The  recognition  of  the  cyst  forms  of  the  Entameba  histo- 
lytica is  of  very  great  importance  more  especially  when  searching 
for  carriers. 

Wenyon'*^  advises  the  use  of  an  iodin  solution  of  double  or 
triple  the  strength  of  Gram's  iodin,  i.  c,  a  solution  of  iodin  i  and 
potassium  iodide  2  in  distilled  water  100  parts.  A  small  particle 
of  the  stool  is  teased  out  in  a  drop  of  this  solution  on  a  glass 
slide,  covered  with  a  glass  slip  and  examined  by  a  weak  diffuse 
light  vmder  the  oil  immersion.  The  nuclei  of  the  ameba  stand  out 
distinctly  and  the  central  dot  (karyosome)  can  usually  be  made 
out. 

When  specimens  are  stained  by  the  iodine  solution  it  is  often 
difficult  to  pick  out  the  cysts  of  the  parasites  because  of  the  lack 
of  color  contrast  between  the  cysts  and  the  food  debris  which  also 
takes  on  more  or  less  of  an  iodine  stain. 

Donaldson^^  has  described  a  method  of  staining  preparations 
which  causes  the  cysts,  more  especially  those  of  the  entameba,  to 
stand  out  very  distinctly.    The  stain  which  he  uses  consists  of  : — 

A.  Five  per  cent  aqueous  salution  of  KI  saturated  with 
iodin  to  which  is  added  an  equal  volume  of  either — 

B.  (i)   A  saturated  aqueous  solution  of  rubin  S;  or 

(2)  A  saturated  aqueous  solution  of  eosin ;  or 

(3)  Stephen's  scarlet  writing  fluid. 

A  few  loopfuls  of  one  of  the  above  stain  combinations  are 
placed  on  a  clean  slide,  a  loopful  of  feces  taken  and  rubbed  up 
with  the  stain  to  form  a  fairly  smooth  suspension,  and  a  clean 
cover-slip  gently  lowered  over  the  drop.  By  this  method  of  stain- 
ing the  backgrovmd  takes  on  more  or  less  of  a  homogenous  red 
color  "from  which  the  cysts  stand  out  as  brilliant  yellow  or  green- 
ish colored  spheres"  and  the  nuclei  of  which  stand  out  prominent- 
ly as  with  the  simple  iodin  method  of  staining. 

Cropper  and  Row^"  have  suggested  a  method  for  the  con- 
centration of  the  cysts  by  emulsifying  not  less  than  one  gramme 
of  suspected  feces  in  30  c.c.  of  normal  saline  solution  by  shaking 
in  a  mechanical  shaker  in  a  large  flask  for  at  least  30  minutes. 
The  emulsion  is  then  shaken  by  hand  for  half  a  minute  with  lO 
to  20  per  cent  of  its  volume  of  ether.  On  allowing  this  to  stand 
most  of  the  fecal  debris  rises  to  the  surface  and  the  cysts  remain 
in  the  saline  fluid.     The  saline  fluid  is  then  drawn  off  and  cen- 
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trifuged  at  a  low  speed  for  two  or  three  minutes.  The  cysts  are 
concentrated  at  the  bottom  of  the  tube  together  with  a  compara- 
tively small  amount  of  fecal  matter. 

HXTAMEBA  MINUTA  INFECTIONS. 

The  Entameba  minuta  is  rather  generally  regarded  as  a 
stage  phase  of  the  Hntameba  histolytica^**. 

James-'  who  has  recently  given  a  good  account  of  the  en- 
tamebae  of  the  Panama  Canal  zone  is  inclined  to  feel  that  it  is 
a  different  organism  and  that  it  is  the  cause  of  a  mild  type  of 
dysentery. 

Woodcock  and  Penfold"'^  are  inclined  to -the  same  view.  They 
call  attention  to  the  fact  that  the  cysts  of  the  minuta  usually  have 
less  than  4  nuclei.  They  place  most  stress,  however,  on  the  size 
of  the  cysts  claiming  that  they  have  never  seen  the  cysts  of  E. 
minuta  larger  than  8  microns,  whereas  cysts  of  E.  histolytica  are 
practically  always  12  microns  in  diameter  and  that  they  have 
never  found  one  less  than  10.5  microns  in  diameter. 

Roche^®  found  this  entameba  in  29  of  893  cases  of  diar- 
rhoea and  dysentery  among  the  troops  of  the  Salonika  war 
region. 

Findlay-"'  reports  that  90  per  cent  of  the  Europeans  who  ar- 
rive in  Egypt  the  first  time  suffer  from  a  form  of  diarrhoea  as- 
sociated with  gastric  symptoms  which  is  so  common  that  it  is 
often  referred  to  as  "Egyptian  stomach."  The  first  attack  us- 
ually comes  on  within  a  fortnight  of  arrival  in  the  country.  ]\Iany 
of  the  cases  are  followed  in  the  course  of  time  by  typical  attacks 
of  amebic  dysentery.  On  examination  of  the  stools  of  no  cases, 
Findlay  found  the  Entameba  histolytica  in  43  and  Entameba 
minuta  in  49  cases.  It  is  not  improbable  that  the  mild  cases  of 
dysentery  known  as  "Eg}'ptian  stomach''  are  caused  by  the  E. 
minuta  as  distinguished  from  the  E.  histolytica. 

LAMBLIASIS. 

Until  recently  the  Lamblia  intestinalis  was  thought  to  have 
but  little,  if  any,  pathogenic  properties.  Recently,  however,  it 
has  received  considerable  attention  because  of  the  frequency  of 
occurrence  of  these  parasites  and  the  large  numbers  in  which 
they  are  found.  This,  together  with  the  fact  that  in  many  cases 
no  other  pathogenic  organisms  can  be  found,  tends  to  indicate 
that  it  is  pathogenic  and  that  it  is  a  frequent  cause  of  diarrhoea 
of  a  dysentery  nature.  The  parasites  may  be  found  either  in  the 
active  flagellate  or  the  inactive  cvst  form. 
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The  flagellate  forms  are  easily  recognized  since  it  is  rather 
characteristic  in  appearance  and  usually  occurs  in  considerable 
numbers.  The  cysts  are  well  brought  out  by  emulsifying  the 
feces  with  a  double  strength  Gram  iodin  as  recommended  by 
Wenyou''*. 

■  Kennedy  and  Rosewarne-®  report  12  cases  in  which  the  his- 
tory and  microscopic  findings  suggest  that  the  condition  was  de- 
pendent upon  infection  by  Lamblia  intestinalis.  These  were  all 
cases  from  Gallipoli.  All  cases  presented  a  dysenteric  type  of 
diarrhoea  with  passage  of  blood  and  mucus.  The  disease  is  of 
long  duration, — the  more  acute  symptoms  varying  from  one  to 
six  months.  A  change  to  a  cooler  climate  tends  to  cause  the 
symptoms  to  subside. 

Fantham"  found  Lamblia  intestinalis  471  times  while  mak- 
ing 3,325  examinations  of  feces  of  dysenteric  patients.  DobelF* 
found  them  in  20  per  cent  of  135  patients  with  intestinal  symp- 
toms. 

Roche'^**  in  an  examination  of  the  stools  of  803  cases  of  diar- 
rhoea and  dysentery  from  the  troops  of  the  Salonika  war  region 
found  the  flagellate  forms  of  the  Lamblia  intestinalis  29  times 
and  the  cyst  forms,  44  times.  He  believes  that  the  reason  why  the 
cysts  are  found  more  often  than  the  flagellate  forms  is  that  the 
cvsts  are  free  and  mixed  up  with  the  intestinal  contents  whereas- 
the  flagellate  forms  are  dislodged  with  dif^culty  from  the  mucous 
membrane  to  which  they  attach  themselves  by  their  suckers. 

Annie  Porter""  made  a  numerical  estimation  of  the  number 
of  cysts  of  Lamblia  intestinalis  in  certain  cases  of  dysenterv^ 
This  estimation  was  made  by  mixing  certain  definite  quantities 
of  stools  with  normal  salt  solution,  then  placing  such  in  the  cham- 
ber of  a  Thoma-Zeiss  haemocytometer  and  making  the  count  in 
the  same  way  as  blood  counts  are  made.  She  found  that  the 
number  of  cysts  per  centimeter  vary  from  100  to  25,400.  By 
taking  into  consideration  the  amount  of  feces  passed  she  found 
that  the  total  number  of  cysts  eliminated  varied  from  10.000,000 
to  14,440,000.000  in  24  hours. 

Lambliasis  is  very  resistant  to  successful  treatment.  Ken- 
nedy and  Rosewarne'-"  found  that  emetin  given  hypodermically 
was  of  no  avail.  Roche'""  was  unable  to  find  any  treatment  which 
would  rid  the  intestine  of  these  parasites.  Woodcock  and  Pen- 
fold^^  have,  however,  recently  reported  the  successful  treatment 
of  two  cases  of  Lamblia  infection  by  the  administration  of  beta- 
naphtol  together  with  bismuth  salicylate. 
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The  fact  that  lanibha  infections  have  been  found  to  be  of 
frequent  occurrence,  that  many  of  them  become  carriers  and  that 
the  cyst  forms  are  ehminated  in  very  large  numbers,  will  prob- 
ably cause  this  disease  to  become  rather  wide-spread  in  regions 
which  have  heretofore  been  thought  to  have  been  free  from  in- 
fection with  this  organism.  That  this  disease  may  not  be  entirely 
new  to  England,  however,  is  suggested  by  the  report  by  Smith 
and  Matthews'*"^  of  two  cases  of  lamblia  infection  in  soldiers  who 
had  never  been  out  of  England. 

OTHER  INTESTIN.\L  PROTOZOA. 

Trichomonas  intestinalis. — This  organism  is  of  common  oc- 
currence ;  indeed  it  is  the  most  common  of  the  intestinal  flagellates 
of  man.  There  still  seems  to  be  some  doubt  as  to  the  pathogen- 
icity of  this  organism  although  recent  evidence  seems  to  favor  the 
idea  that  it  may  at  times  be  slightly  pathogenic. 

Mello-Leitao-''^  believes  that  he  has  found  cases  of  dysentery 
in  children  due  to  this  organism. 

EscomeP'  reports  the  finding  of  152  cases  of  dysentery  in 
Peru,  which  he  feels  certain  are  due  to  the  trichomonas.  He 
also  claims  to  have  cultivated  the  organism  and  to  have  produced 
infection  with  diarrhoea  in  dogs  by  the  injection  of  a  culture. 

Wenyon*"  states  that  he  has  examined  a  section  of  the  cecum 
of  a  mouse  in  which  there  was  a  definite  ulcer  of  the  mucous 
membrane  the  wall  of  which  was  being  invaded  by  numerous 
trichomonas. 

Tcfraiiiitits  iiiesuili. — This  flagellate  is  also  commonly  met 
with.  Roche'^**  found  this  parasite  in  "^2  of  893  cases  of  diar- 
rhoea and  dysentery  among  the  troops  of  the  Salonika  war  re- 
gion. It  was  the  flagellate  which  was  most  commonly  present  in 
the  specimens  which  he  examined  from  this  region.  They  were 
present  more  often  in  the  flagellate  than  in  the  cystic  stage.  He 
believes  that  this  is  due  to  the  fact  that  the  patient's  stool  was 
examined  soon  after  the  diarrhoea  commenced  and  before  the 
slow  forming  cysts  had  time  to  develop.  He  did  not  find  any 
treatment  of  avail  in  getting  rid  of  these  parasites. 

The  pathogenicity  of  this  organism  has  not  as  yet  been  defi- 
nitely proved.  The  tetramitus  is  best  seen  when  feces  are  ex- 
amined in  a  fresh  state  and  before  it  has  become  cooled.  Wen- 
yon*'^  claims  that  the  tetramitus  survives  in  feces  only  a  few 
hours,  in  which  respect  it  is  quite  unlike  the  trichomonas  which 
survive  for  days. 
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New  intestinal  //ayt'/Zaic— Chatterjee'  has  described  what  he 
regards  as  a  new  parasite  in  the  human  intestine.  It  occurred  in 
a  patient  who  was  affected  with  dysentery.  He  says  that  the 
newly  discovered  parasite  presents  the  structure  of  a  trichomas- 
tix  and  that  since  this  organism  has  not  before  been  described 
as  an  inhabitant  of  the  human  intestine,  he  feels  justified  in  re- 
ferring to  it  as  a  new  species — Trichomastix  hominis. 

Cuccidia. — Coccidiosis  has  always  been  regarded  as  a  rare 
condition  in  the  human  being.  Woodcock^"  found  coccidial  cysts 
in  5  cases  of  26  specimens  of  feces  from  English  soldiers  from 
Dardanelles.  The  cysts  differ  from  those  which  have  hereto- 
^fore  been  recognized  as  pathogenic.  They  measure  42  by  14  mi- 
crons. The  membrane  is  definite  and  firm  but  rather  thin.  The 
cyst  contains  either  one  or  two  protoplasmic  masses  which  are 
full  of  large  granules.  Since  more  than  two  of  these  masses  have 
never  been  observed  they  are  not  regarded  as  segmentation  stages 
of  the  eggs  of  higher  animal  parasites. 

Woodcock  regards  these  as  belonging  to  the  Isospora  type — 
a  type  which  is  frequently  found  in  cats  and  dogs. 

Roche^^  found  coccidia  18  times  in  examining  the  stools  in 
893  cases  of  diarrhoea  and  dysentery  among  the  troops  of  the 
Salonika  war  region.  He  found  that  these  parasites  disappeared 
within  a  few  days  although  in  one  patient  they  were  found  in 
daily  examinations  for  three  weeks. 

Wenyon*^  reports  the  finding  of  three  cases  of  coccidiosis  at 
the  London  Hospital.  He  also  describes  the  various  changes  oc- 
curring in  the  course  of  the  development  of  the  organism.  Since 
this  coccidium  develops  in  the  intestinal  epithelial  cells  it  must 
by  bringing  about  their  destruction,  have  some  pathogenic  prop- 
erties. 

Blastocystis  hominis.  —  This  peculiar  organism  which  has 
been  known  for  only  a  few  years,  is  as  the  name  implies,  usually 
regarded  as  a  plant  belonging  to  the  yeasts.  This  is  the  view  of 
Wenyon.''^  He  gives  a  good  illustration  and  description  of  the 
organism.  On  the  other  hand.  Woodcock  and  Penfold"  are  in- 
clined to  regard  it  as  a  protozoon.  These  and  others  found  it  in 
practically  every  one  of  384  specimens  of  feces  of  soldiers  from 
the  Dardanelles.  It  is  apparently  without  pathogenic  properties 
although  Woodcock-'^"  reports  one  instance  of  diarrhoea  in  which 
it  was  apparently  the  only  organism  present  that  could  account 
for  the  condition. 
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INTESTINAL  WORAIS. 

Hook  zvorm  infection. — Uncinariasis  will  no  doubt  play  a 
very  important  part  in  connection  with  the  mobilization  of  troops 
from  the  southern  part  of  the  United  States.  Foster  and  Sin- 
clair-^ report  that  39.9  percent,  of  1,259  ^'^^^  from  the  Alabama 
National  Guard  were  infected  with  hookworm.  As  a  result  of 
the  transfer  of  the  southern  troops,  hookw^orm  disease  will  no 
doubt  be  introduced  into  many  communities  in  the  northern  part 
of  the  United  States  and  in  Europe  unless  vigorous  anti-hook- 
worm measures  are  introduced. 

Tape  worms. — A  few  tape  worm  infections  in  soldiers  have 
been  reported  by  Fantham^^.  Stewart**,  and  Borini-. 

MALARIA. 

The  transfer  of  troops  from  malarial  regions  has  caused  the 
appearance  of  the  disease  in  many  places  from  w^hich  it  has  been 
absent  for  a  long  time.  Northern  France  was  presumably  free 
from  malaria  previous  to  the  war.  Recently,  however,  Dible^^ 
has  reported  the  occurrence  of  malaria  in  English  soldiers  sta- 
tioned in  northern  France.  Rankin'''  reports  that  the  examination 
of  the  blood  of  200  soldiers  in  France  showed  the  presence  of 
P.  vivax  in  ninety-three  and  of  L.  malariae  in  four.  He  also 
found  mosquitoes  which  are  capable  of  transmitting  malaria.  In- 
asmuch as  the  Flanders  region  is  a  fiat,  low-lying  country  inter- 
spersed with  canals  making  it  very  favorable  for  the  development 
of  mosquitoes  it  is  exceedingly  important  that  rigid  anti-mosquito 
measures  be  adopted  before  malaria  gains  too  much  of  a  foothold. 

Zweig  and  Matko"'-  state  that  malaria  is  on  the  increase  in  the 
Austrian  army.  They  also  report  that  the  use  of  quinine  as  a 
prophylactic  does  not  seem  to  be  as  effectual  as  it  had  heretofore 
been  presumed  to  be. 

Healthy  malaria  carriers  seem  to  be  numerous.  Garin-^  ex- 
amined the  blood  of  a  large  number  of  apparently  healthy  soldiers 
on  the  Macedonian  front  during  the  months  of  July  and  August, 
1916,  and  found  that  about  70  per  cent  of  them  were  infected  with 
the  malarial  parasite.  Garin  concludes  that  in  malarial  districts 
most  people  are  infected  and  that  clinical  malaria  is  of  relatively 
rare  occurrence.  Evidently  a  person  may  be  infected  with  the 
malarial  parasite  for  a  much  longer  time  before  the  appearance 
of  symptoms,  than  we  have  been  inclined  to  believe.  Garin  be- 
lieves that  the  use  of  quinine  as  a  preventive  merely  retards  the 
appearance  of  clinical  symptoms.    Mitzmain^*  concludes  after  an 
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examination  of  2,122  dissected  anophelines  collected  in  the  state 
of  Mississippi  and  from  the  examination  of  the  blood  of  1,184 
persons  residing  in  the  same  district,  that  man  is  the  winter  car- 
rier of  the  malarial  organism.  He  did  not  find  any  of  the  para- 
sites in  the  hibernating  mosquitoes  but  found  that  492  or  nearly 
one-fourth  of  the  persons  examined  harbored  the  malarial  para- 
sites in  the  gametocyte  stage. 

KALA-AZAR. 

This  serious  disease  which  is  rather  common  in  the  tropics 
is  making  its  appearance  among  the  soldiers  who  are  returning 
from  the  tropical  regions.  Ward*'  reports  the  occurrence  of 
several  cases  of  the  disease  in  soldiers  who  returned  from  Malta. 
Other  European  cases  are  reported  by  Rogers  and  Hume.^^ 

The  most  significant  recent  contribution  to  our  knowledge  of 
kala-azar  is  the  apparently  successful  treatment  of  the  disease  by 
preparations  of  antimony.  The  success  seems  to  be  so  marked 
as  to  regard  it  as  a  specific.  It  is  given  intravenously  in  the  form 
of  tartar  emetic  beginning  with  four  to  six  centigrams  on  alter- 
nate days  and  increasing  the  dose  by  one  or  two  centigrams 
every  other  day  up  to  a  maximum  of  twenty  centigrams.  It  ap- 
pears that  Cristana  and  Coronia"  were  the  first  to  publish  cases 
of  the  successful  use  of  this  treatment.  Rogers,  however,  claims 
that  the  treatment  was  used  by  him  previous  to  that  time.  De- 
tails of  the  method  of  treatment  are  given  by  Rogers  and  Hume'". 
Recently  Rogers"  reported  the  cure  of  every  one  of  thirty-five 
cases  of  kala-azar  in  Europeans  who  received  the  treatment. 

BILHARZIOSIS 

MoreP^  states  that  all  Africa,  the  eastern  shore  of  the  Med- 
iterranean, the  Asiatic  shore  of  the  Indian  Ocean  and  parts  of 
Australia,  are  known  to  be  infected  with  the  Schistosomum 
hematobium.  The  transfer  of  troops  is  bringing  the  disease  to 
Europe.     Morel  encountered  four  cases  of  the  disease  in  Paris. 

Gabbi-^  reports  the  finding  of  several  cases  of  Bilharz  disease 
in  Italy.  It  had  not  been  recognized  in  that  country  previous  to 
the  war. 

Clapier*'  states  that  more  than  50  per  cent  of  the  inhabitants 
of  the  military  district  of  Guinea  which  is  situated  on  the  frontier 
of  Liberia  are  affected  by  bilharziosis.  Because  of  the  indiffer- 
ence of  the  inhabitants  to  the  symptoms  of  the  disease  the  extent 
of  the  infection  was  not  known  until  a  systematic  search  was 
made. 
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OTHER  DISEASES. 

Filariasis. — Gabbi--  reports  that  lilariasis  was  not  recog- 
nized in  Italy  until  after  the  beginning  of  the  present  war. 

Trench  fever. — Dimond^'*  reports  the  finding  of  a  small  heni- 
■ogregarine  in  the  blood  of  12  cases  of  trench  fever.  If  this 
organism  is  found  to  be  the  cause  of  this  disease  it  is  quite  likely 
that  it  will  be  found  to  be  transmitted  from  rats  to  the  human 
being  through  the  bite  of  lice. 

LABORATORY  TECHNIQUE  FOR  MICROSCOPIC 
EXAMINATION 

The  details  for  making  the  usual  microscopic  examination 
of  both  unstained  and  stained  specimens  is  discussed  by  Wenyon'"* 
and  also  by  Woodcock'"'  in  articles  in  which  they  give  descriptions 
of  the  intestinal  protozoa. 

Methods  which  are  especially  applicable  for  the  recognition 
of  entameba  and  their  cysts  hjive  already  been  taken  up  in  review- 
ing the  literature  on  amebic  dysentery.  The  use  of  the  strong 
iodin  solution  seems  also  to  have  been  very  valuable  for  the  find- 
ing of  the  cysts  of  flagellates. 

Carles  and  Barthelemy*  give  the  following  method  of  con- 
<:entrating  intestinal  parasites  including  the  worms  and  their  ova, 
and  the  protozoa  in  both  the  active  and  encysted  forms : — 

1.  Take  20  grams  of  feces  and  dilute  such  with  physiologic 
salt  solution  containing  10  per  cent  formol,  to  render  the  feces 
iluid  and  homogeneous. 

2.  Pass  the  diluted  feces  through  a  wire  or  silk  sieve  to 
remove  the  more  coarse  particles.  A  silk  sieve  which  has  90 
threads  to  the  centimeter  ( No.  90)  or  for  the  ova.  a  No.  32  may 
ht  used. 

3.  Place  the  sieved  fluid  in  a  centrifuge  tube  and  centrifuge 
at  1800  turns  for  one  minute. 

4.  Decant  the  supernatant  fluid  and  treat  the  sediment  with 
a  mixture  of  citric  acid — 12  grams;  saturated  solution  of  formal- 
dehyde 2  c.c.  and  water  86  c.c. 

5.  Add  I  or  2  c.c.  of  ether  and  shake  tube  briskly  to  detach 
■sediment. 

6.  Centrifuge  for  30  seconds  at  1800  revolutions. 

7.  Break  up  any  film  that  may  have  formed  at  the  juncture 
of  the  ether  with  the  remainder  of  the  fluid  by  means  of  a  glass 
rod. 

8.  Centrifuge  again  for  30  seconds  at  180Q  revolutions. 
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9-     Decant  supernatant  fluid. 

10.     Transfer  the  sediment  to  a  slide  and  make  microscopic 
examination. 

The  foregoing  resume  of  the  recent  contributions  made  to 
the  subject  of  diseases  caused  by  animal  parasites  indicates  very 
clearly  that  the  present  war  conditions  are  leading  to  a  wide  dis- 
semination of  many  parasites  which  have  heretofore  been  prac- 
tically limited  to  the  tropics.  It  is  very  obvious,  therefore,  that 
physicians  generally,  and  laboratory  workers  more  especially, 
should  familiarize  themselves  with  the  means  of  diagnosing  the 
diseases  in  question. 
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THE  VENEREAL  DISEASE  PROBLEM  AND  THE  WAR.^ 

John  H.  Stokes,  M.D., 

From  the  Section  of  Dennatology  and  S\'philolog\, 

Mayo  Clinic,  Rochester,  Minn. 

Whatever  may  be  the  extent  of  the  damage  accruing  to  so- 
ciety from  the  Great  War,  it  is  not  too  much  to  say  that  by  the 
impetus  which  it  has  given  to  thought  on  the  problem  of  venereal 
disease,  it  has  already  accomplished  much  good.  An  aroused 
public  opinion  will  now  demand  action  instead  of  silence  or  in- 
difference to  the  knowledge  that  15  or  20  per  cent  of  a  population 
is  syphilitic  and  70  per  cent  of  males  have  had  gonorrhea  at  least 
once  in  a  life-time  (Pusey,  Stokes).  In  the  last  three  decades, 
Europe  has  slowly  passed  from  the  mediaeval  laissez  faire  on  this 
issue  to  at  least  a  working  conception  of  public  policy.  Progress 
has  been  delayed  not  only  by  the  tendency  to  ignore  the  condition 
but  by  the  unfortunate  confusion  of  an  issue  of  public  health 
Avith  one  of  public  and  private  morals.  The  effect  of  making  the 
problem  of  venereal  disease  merely  an  appendage  of  the  problem 
of  unsocial  sexual  relations  has  been  to  involve  a  relatively  simple 
issue  in  the  endless  coils  of  debate  and  controversy  which  have 
for  centuries  whirled  about  the  so-called  social  evil.  Unlimited 
energy  has  been  frittered  away  on  the  Continent,  in  France  and 
Germany  particularly,  in  the  struggle  between  regulationists  and 
abolitionists  (Bloch,  Flexner,  Kneeland).  Good  has  of  course, 
•come  of  the  ventilating  of  this  aspect  of  the  problem,  but  the  fact 
that  the  whole  issue  has  been  revived  by  the  present  war,  and 
that  two  radically  different  types  of  program  have  again  come  to 
the  front  is  the  best  evidence  that  the  formula  for  the  control  of 
venereal  disease  does  not  lie  solely  in  the  application  of  special 
measures  of  any  type  to  the  single  issue  of  prostitution. 

Credit  must  be  given  the  Scandinavian  countries  for  first 
incorporating  into  legislative  form  what  are  now  conceded  to  be 
the  basic  essentials  of  a  public  health  campaign  in  this  field. 
Around  the  nucleus  afforded  by  the  special  codes  of  Denmark, 
Norway  and  Sweden,  opinion  has  gradually  crystallized  in  the 
years  immediately  preceding  the  war,  to  the  point  where  two 
groups  of  issues  may  be  distinctly  recognized.  The  first  group  in- 
cludes those  essentials  which  are  accepted  virtually  without  de- 
bate by  every  country  pretending  to  have  a  public  policy.     The 


*  Presented  for  publication  December  31.   1917. 


—  276  — 

second  group  includes  the  issues  still  under  discussion  at  the  out- 
set of  the  war,  and  the  points  on  which  the  two  great  types  of 
national  policy  may  be  said  to  differ. 


1.  Provision  of  universally  available,  reliable  means  of  early 
diagnosis  by  the  state. 

2.  Provision  of  universally  available  and  efficient  free  treat- 
ment by  the  state. 

3.  Limitation  of  treatment  to  competent  hands,  suppression 
of  quackery,  drug-store  prescribing,  advertising  cures  and  patent 
medicines. 

4.  Moral  and  educational  prophylaxis. 

GROUP  2 

1.  Suppression  or  regulation  of  prostitution. 

2.  Dissemination  of  knowledge  concerning  venereal  prophy- 
laxis, and  sale  of  the  agents  employed  for  this  purpose,  to  the 
public  at  large. 

3.  Compulsory  measures  and  penalties  making  treatment 
obligator)^  on  the  patient  until  he  is  cured,  with  or  without  pres- 
ervation of  his  secret. 

4.  Reporting  of  venereal  disease  in  open  or  anonymous 
form,  to  the  health  authorities.  • 

5.  Indirect  legislation  bearing  on  transmission  of  infection 
in  or  out  of  marriage,  professional  medical  confidence,  marriage 
laws,  etc. 

Legislation  exemplifying  the  first  group  of  principles  to  the 
exclusion  of  the  second  is  typified  by  the  recommendations  of  the 
Sydenham  Royal  Commission,  as  put  into  effect  by  the  Local 
Government  Board  of  Great  Britain  on  July  12,  1916,  and  supple- 
mented by  the  Venereal  Diseases  Act  of  May,  191 7.  In  spite  of 
the  fact  that  the  pressure  of  two  years  of  war  might  well  have 
brought  home  to  the  British  public  a  sharp  enough  realization  of 
the  need  for  it,  the  Commission  and  its  successor,  the  National 
Council  for  Combatting  Venereal  Diseases,  have  refused  to  take 
a  stand  even  on  the  least  mooted  features  of  the  second  group — 
coniDulsory  treatment  for  the  irresponsible.  The  detail  of  the 
provisions  includes  special  wards  in  general  hospitals  for  the 
treatment  of  venereal  disease,  free  institutional  treatment,  even- 
ing clinics  for  the  laboring  classes,  the  gratuitous  supplying  of. 
salvarsan  or  its  substitutes  to  general  practitioners,  extended  lab- 
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oratory  facilities,  including  those  of  hospitals  and  universities 
now  in  existence.  Seventy-tive  per  cent  of  the  cost  is  to  be  borne 
by  the  imperial  government,  and  25  per  cent  by  the  local  govern- 
ment funds. 

Another  obviously  direct  oti'shoot  from  the  parent  type  of 
legislative  program  represented  by  the  Denmark  code  of  1906  is 
found  in  the  West  Australian  enactment  which  went  into  effect 
as  an  amendment  to  the  health  law  of  that  province  December, 
1915.  This  program  is  more  radical  than  the  British,  in  that  in 
addition  to  Group  i  principles,  it  adopts  the  compulsion-features 
of  Group  2  with  a  vigor  which  promises  well  for  their  fulfillment. 
So  long  as  the  patient  obeys  the  law  and  remains  under  competent 
care,  his  confidence  is  protected. 

Both  these  programs  have  attracted  very  favorable  comment 
in  this  country.  They  are  typically  Anglo-Saxon,  it  would  seem, 
the  Sydenham  one  especially  so  in  its  respect  for  the  inalienable 
rights  of  the  individual.  They  are  commendably  conservative, 
and  do  not  outstrip  the  reasonable  support  of  the  type  of  public 
opinion  on  which  their  effectiveness  will  rest.  The  principles  in- 
corporated are  basic,  and  programs  of  this  type  do  not  give  the 
impression  of  being  colored  by  the  military  opportunism  which 
seems  to  have  influenced  the  trend  of  more  extreme  measures  in 
Continental  Europe.  While  the  British  Commissioners  make  rec- 
ommendations on  the  moral  jjrophylaxis  of  venereal  disease,  they 
are  careful  to  keep  their  policy  off'  the  rocks  of  regulated  versus 
segregated  prostitution  which  would  founder  it  in  conservative 
British  opinion.  Such  legislation  in  peace  times  would  be  ideal, 
and  might  well  serve  for  a  pattern  to  our  own  country,  which 
has  not  and  may  not  feel  the  full  pinch  of  war.  The  legislation 
is  essentially  a  civil  rather  than  a  military  program,  and  it  re- 
mains to  be  seen  whether  it  can  meet  the  exigencies  of  war  with- 
out patching  or  stretching.  The  emphasis  is  primarily  on  cure 
rather  than  prophylaxis,  and  as  such  it  operates  on  less  debatable 
but  at  the  same  time  less  progressive  ground. 

The  venereal  programs  of  Europe  have  not  been  brought  to 
the  attention  of  Americans  with  the  definiteness  of  the  British 
and  Australian  laws.  Information  in  regard  to  them  is  less  avail- 
able. The  French  Academy  commended  to  the  Government  a 
set  of  resolutions  urging  education  as  to  the  value  of  continence, 
medical  examination  of  colonial  troops,  redoubled  police  super- 
vision of  rooming  houses  and  hotels,  repression  of  soliciting,  the 
use  of  prophylaxis  by  men  exposing  themselves,  the  training  of 
physicians  in  syphilolog}",  and  the  limitation  of  treatment  to  the 
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hands  of  competent  men  (Gaucher  and  others).  In  an  earlier 
series  of  recommendations  to  the  War  Department  (Cole),  the 
regulationist  flavor  was  strongly  apparent,  and  includes  surveil- 
lance and  bi-weekly  inspection  of  tolerated  houses  of  prostitu- 
tion and  registered  women,  visits  by  the  military  authorities,  and 
the  exclusion  of  women  not  natives  of  the  war  zone  without 
military  pass.  The  formation  of  special  venereal  hospitals  both 
for  military  and  civil  cases,  with  out-patient  departments,  special 
clinics  for  the  instruction  of  military  officers,  and  provisions  for 
the  instruction  of  troops  are  certainly  basic  requirements,  but  to 
what  extent  they  have  been  carried  out  outside  the  war  zones, 
and  what  benefit  the  civil  as  distinguished  from  the  military  pop- 
ulation has  received  from  them,  it  is  impossible  to  ascertain. 
French  soldiers  are  supplied  with  a  leaflet  instructing  them  with 
reference  to  the  desirability  of  continence  and  the  resort  to  pro- 
phylaxis if  they  fail  to  live  up  to  it  (Cole).  A  comprehensive 
view  of  the  French  conception  of  a  national  program  applicable 
to  the  present  needs  of  the  country  may  be  obtained  from  Balzar's 
articles. 

The  Italian  public  program  antedates  the  English  and  like  it 
began  in  a  Scandinavian  type  of  provision  for  public  treatment, 
w^ithout  compulsory  features,  inaugurated  in  August,  1907.  The 
dispensaries  were  organized  by  the  communes  in  co-operation 
with  the  Ministry  of  the  Interior  (Flexner).  Very  little  has 
been  heard  of  the  operation  of  this  system  in  connection  with  the 
war.  Schwiening's  figures  show  that  up  to  1903  there  had  been 
an  excessive  venereal  morbidity  in  Italy's  armies, — the  highest  in 
Europe.  In  the  present  w^ar  she  has  rapidly  passed  from  the 
principles  of  Group  i  to  those  of  Group  2  and  now  has  formally 
recognized  houses  of  prostitution  as  army  institutions,  in  imita- 
tion of  Japan  in  the  Russo-Japanese  war,  and  carries  out  her 
army  prophylaxis  in  connection  with  them.  An  unusual  degree 
of  success  is  claimed  for  the  combination.  De  Napoli  apparently 
urges  the  extension  of  the  system  to  the  country  at  large.  Here, 
as  in  the  case  of  France,  regulation  had  ridden  into  public  policy 
on  the  shoulders  of  supposed  military  necessity.  In  Italy,  as  in 
France,  the  first  steps  toward  an  initiation  of  the  public  into  med- 
ical prophylaxis  are  being  taken  in  the  form  of  public  lectures 
by  authorities  such  as  Stanziale  of  Naples. 

To  Germany  ajij^arently  belongs  the  distinction  of  having 
during  the  period  of  the  w'ar.  incorjiorated  into  her  public  policy 
a  greater  number  of  radical  features  than  any  other  country,  and 
of  having  carried  them  out  with  the  attention  to  detail  character- 


—  2/9  — 

istic  of  her  administrative  method.  In  Germany,  as  in  other  parts 
of  continental  Europe,  the  confusion  of  prostitution  with  the 
sanitary  issue  of  venereal  infection  and  the  regulation-abolition 
controversy  had  subverted  much  of  the  best  thought  on  the  ques- 
tion. An  exceptionally  well-informed  type  of  sentiment  had 
developed,  however,  especially  through  the  activities  of  the 
Deutsche  Gesellschaft  fiir  Bekampfung  der  Geschlechtskrank- 
heiten.  German  troops  had  for  a  number  of  years  had  the  envia- 
ble distinction  of  the  lowest  admission  rate  in  the  world  for  ven- 
ereal disease.  None  the  less,  a  prospect  of  a  considerable  rise  in 
a  foreign  campaign  was  foreseen,  and  a  vigorous  discussion  was 
carried  on  throughout  Germany  and  Austria,  contributed  to  by 
such  men  as  Neisser,  Blaschko,  Finger,  Lesser,  Zieler  and  others, 
as  to  the  proper  policy  to  be  pursued  under  the  circumstances. 
Blaschko  opposed  a  policy  of  regulation  of  prostitution  on  the 
score  that  it  would  be  futile  when,  as  was  well  known,  a  woman 
might  receive  as  many  as  forty  clients  a  day.  Neisser  for  the 
same  reason  urged  indiscriminate  treatment  especially  for  syph- 
ilis, of  every  w^oman  known  to  have  illicit  relations  with  soldiers, 
whether  or  not  her  infection  could  be  proved.  It  was  proposed 
to  intern  in  concentration  camps  or  otherwise  imprison  all  wo- 
men found  to  be  infected,  and  an  order  of  v.  Hindenburg's  gave 
effect  to  this  recommendation,  June,  1915  (Lancet). 

In  a  recent  report  from  Swedish  sources  (F</)nss)  it  is  stated 
that  Hecht  has  even  proposed  the  introduction  of  a  central  bu- 
reau of  supervision  of  prostitution,  on  the  lines  of  the  G^teborg 
system  for  controlling  the  liquor  traffic,  by  making  it  profitless. 
The  disgruntlement  of  abolitionist  forces,  as  expressed  in  trans- 
lations made  for  the  Journal  of  the  American  Social  Hygiene  As- 
sociation, indicates  that  a  regulated  prostitution  is  in  force  in 
military  districts,  although  this  was  occasionally  denied  in  the 
earlier  months  of  the  war.  Compulsory  treatment,  and  report- 
ing to  the  health  authorities,  both  features  of  the  second  group  of 
provisions  as  described,  were  suggested  in  the  recommendations 
of  the  Munich  Medical  Association,  with  the  expectation  that 
violent  opposition  would  be  aroused.  A  central  bureau  for  the 
management  of  this  work  on  a  national  scale  was  recommended. 
The  latest  report,  through  Scandinavian  sources  (F<^nss)  that  a 
special  committee  of  the  Reichstag  has  recommended  the  notifi- 
cation by  name  to  the  authorities  of  infected  persons,  with  abro- 
gation of  professional  secrecy  when  a  venereal  disease  is  involved, 
and  the  subjecting  of  all  physicians  examined  by  the  state,  to 
special  questions  on  venereal  disease,  in  order  to  oblige  them  to 
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inform  themselves  on  the  subject.  The  provisions  on  reporting 
are  indeed,  as  compared  with  other  programs,  radical  enough  to 
deserve  the  British  l,ancet's  description  of  "dragooning." 

Germany's  attitude  on  prophylaxis  has  gone  to  lengths  un- 
known in  other  countries.  The  earlier  opposition  to  the  dissem- 
ination of  such  knowledge  on  the  score  of  moral  objection  and 
of  the  effect  of  contraceptive  agents  employed  as  preventatives 
of  venereal  disease  on  the  birth  rate,  was  submerged  in  the  de- 
mand that  every  possible  means  be  taken  to  prevent  the  spread  of 
disease  as  the  more  costly  of  the  two  evils.  Neisser  even  recom- 
mended that  condoms  be  freely  supplied  to  soldiers,  and  know- 
ledge as  to  the  Metchnikoff  prophylaxis  seems  also  to  be  wide- 
spread. 

In  its  preparation  for  the  control  of  venereal  disease  in  the 
civil  population,  especially  in  connection  with  the  discharge  of 
men  from  the  army,  Germany  at  the  present  time  seems  to  lead 
the  world.  Advisory  clinics  or  Beratungstellen  are  being  estab- 
lished to  advise  and  oversee  the  patients  referred  to  them  by  the 
army.  At  the  last  report  73  special  clinics  had  been  established 
by  insurance  companies  in  Prussia.  The  Reichsversicherungs- 
amt,  in  co-operation  with  the  special  dispensaries  of  the  insur- 
ance companies,  is  making  plans  to  provide  every  syphilitic  per- 
son with  not  less  than  three  years'  efificient  treatment,  and  life- 
long observation  if  necessary.  Appropriate  provision  has  been 
made  for  the  management  of  gonorrhea  so  as  to  protect  the  pop- 
ulation (Lancet). 

Data  on  the  Austrian  policy  are  not  abundant,  but  they  seem 
to  indicate  that  the  policy  is  essentially  German,  with  special  em- 
phasis on  the  regulation  of  prostitution.  A  follow-up  or  check 
system  for  infected  Austrian  soldiers  is  in  force  (Hecht). 

Summarizing  the  European  situation,  the  war  has  seen  Eng- 
land and  one  of  her  dependencies,^  embarked  formally  on  a  pro- 
gram commendable  for  its  strict  adherence  to  broad  essentials, 
and  its  regard  for  basic  principles  and  moral  values  as  they  af- 
fect a  people  as  a  whole.  While  this  plan  still  lacks  many  of  the 
details  both  of  conception  and  execution  which  w'ill  be  necessary 
for  its  successful  working,  it  is  on  the  whole  a  model  to  be  fol- 
lowed in  its  effective  handling  of  curative  as  distinguished  from 
preventive  measures.  The  programs  of  other  European  nations 
have  developed  more  rapidly  than  the  British  in  the  direction  of 
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the  less  widely  accepted  features  of  a  public  campaign  (Group  2). 
There  seems  to  be  a  strong  element  of  military  necessity  pervad- 
ing the  general  adoption  of  regulative  measures  for  the  control 
.of  an  officially  sanctioned  prostitution,  and  a  general  belief  that 
a  regulated  prostitution  combined  with  prophylaxis  is  less  dan- 
gerous than  an  uncontrolled  prostitution  (Neisserj.  It  is  difficult 
to  find  any  evidence  that  systematic  and  complete  repression  of 
commercialized  prostitution  has  had  serious  consideration  as  a 
program  in  France,  Italy,  Germany  or  Austria,  or  indeed  in  Eng- 
land, apart  from  the  measures  taken  to  punish  the  wilful  trans- 
mission of  venereal  disease,  to  suppress  street  soliciting  and  for 
the  internment  of  infected  individuals.  May  explicitly  states 
that  the  British  situation  is  most  unsatisfactory  and  that  nothing 
is  being  done  to  keep  loose  women  away  from  military  centers, 
although  under  the  Defense  of  the  Realm  Act  adequate  powers 
exist.  Widespread  ignorance  and  the  urgent  need  for  educational 
measures  for  both  the  medical  profession  and  the  public  as  to 
the  dangers  of  the  situation  is  urged  on  all  sides.  An  extreme 
radicalism  by  Anglo-Saxon  standards  characterizes  the  steps 
taken  in  Germany  and  Italy  to  popularize  medical  prophylaxis. 
Germany's  position,  according  to  available  reports,  is  far  in  ad- 
vance of  any  other  nation  in  the  provision  made  for  the  develop- 
ment of  a  true  national  venereal  service,  and  for  the  protection 
of  the  civil  population  after  the  war,  although  so  far  as  her  home 
population  is  concerned,  England  will  probably  find  herself  a 
close  second  in  equipment  if  not  in  means  of  enforcement  by  the 
end  of  the  war. 

The  position  of  the  United  States  in  the  world-wide  move- 
ment against  venereal  disease  is  in  some  respects  not  altogether 
an  enviable  one.  Our  public  campaign  has  scarcely  developed 
beyond  the  point  reached  by  that  of  England  in  1898,  at  which 
time  the  first  concerted  effort  was  made  to  bring  venereal  disease 
to  the  attention  of  Lord  Salisbury,  the  then  Prime  Minister.  Thus 
far  Congressional  legislation  on  the  subject  of  the  venereal  sit- 
uation seems  to  be  confined  to  the  Weeks  bill  for  the  protection 
of  the  army  and  navy  from  prostitution,  and  the  clause  in  the 
omnibus  bill  on  trading  with  the  enemy  (Adamson  Act),  which 
now  permits  the  manufacture  and  marketing,  for  the  time  being, 
of  salvarsan  substitutes  in  this  country.  National  policy  has  not 
existed  for  us  heretofore,  our  restricted  activities  developing  in 
characteristic  fashion  through  the  local  initiative  of  cities  and 
states  and  of  private  agencies.  We  had  scarcely  progressed  even 
in  this  direction  beyond  the  performance  of  Wassermann  tests 


and  the  occasional  examination  of  smears.    Quasi-successful  vice 
repression  and  state  experiments  in  indirect  legislation,  too  often 
freakish  and  premature,  were  the  rule,  although  notable  advances 
had  been  made  by  one  or  two  states,  particularly  Michigan-  and 
Ohio.^     Notification,  being  cheap  and  easy  of   enactment,   out- 
stripped in  popularity  the  provision  of   facilities  for  treatment. 
Deplorable  conditions  were  found  among  private  institutions  ia 
New  York  on  the  eve  of  the  war  (Barringer  and  Piatt),  and  there 
is  no  reason  to  suppose  that  the  facilities  of  other  cities  were  any 
better:    Here  and  there  certain  city  health  officials  with  commend- 
able zeal,  enforced  compulsory   measures  against  irresponsibles 
with  the  aid  of  antiquated  laws,  or  tried  with  limited  means  to 
build    up    treatment    and    diagnostic    facilities,    which    however, 
showed  a  marked  leaning  toward  the  Wassermann  at  the  expense 
of  the  dark-field  and  the  clinical  expert.     Thanks  to  the  stimulus 
which  is  being  given  the  movement  against  venereal  disease  all 
over  the  world,  an  awakening  is  at  last  in  progress.     The  recent 
enactments  and  appropriations  made  by  the  state  of  California 
are  a  miniature  of  a  program  which  might  well  be  given  national 
scope  by  the  Federal  Government,  since  it  is  hardly  to  be  expected 
that  state  activity,  however  commendable,  will  meet  a  situation 
in  which  other  nations  are  finding  their  utmost  efforts  inadequate. 
Our  embryo  policy,  undirected  by  any  precedents  of  a  na- 
tional scope,  has  at  the  very  outset  had  to  confront  the  domination 
of  military  opportunism  whose  influence  is  so  apparent  in  Europe, 
with  the  risk  that  for  an  indefinite  period  the  movement  against 
venereal  disease  might  be  subservient  only  to  the  needs  of  the 
army  and  navy,  and  that  in  the  bending  of  all  organization  to 
that  end,  the  vast  problem  of  venereal  disease  in  the  civil  popula- 
tion outside  of  military  zones  would,  for  the  time  being,  be  for- 
gotten.    Even  more  serious  results  might  have  followed  this  sub- 
servience to  the  military.     Instead  of  a  mature  and  well  thought 
out  policy  applicable  as  the  British  policy  is,  to  the  nation  as  a 
whole,  we  might  easily  have  fallen  into  a  regime  of  regulated 
and  institutionalized  prostitution  seemingly  so  closely  associated 


2  Act  No.  274.  Public  -Acts  of  1013;  .Act  No..  153,  Public  .\cts  of  IQIS- 
These  enactments  provide  for  the  treatment  in  the  University  Hospital 
at  Ann  Arbor,  of  patients  who  can  be  benefited  by  such  care  but  cannot 
meet  its  cost. 

3  Amendment  to  Section  1275,  General  Code,  P.  177,  provides  for 
the  waiving  of  the  oljligations  of  professional  confidence  where  a  venereal 
disease  is  about  to  be  transmitted. 
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with  militaristic  organization.  We  might  have  waived  with  it 
the  power  to  choose  our  course  on  the  basis  of  moral  rather  than 
political  expedients.  The  United  States  is  fortunate  in  that  it 
has  in  this  matter,  as  in  others  connected  with  the  war,  refused 
the  easier  course  and  deliberately  undertaken  the  enormous  task 
of  putting  a  moral  principle  into  efifect  by  the  suppression  of  pros- 
titution wherever  our  forces  are  concerned.  We  owe  the  fact 
that  we  are  so  definitely  committed  to  this  ideal,  to  the  influence 
of  a  nucleus  of  well  organized  opinion  conveniently  near  the  seat 
of  action  which  in  the  earliest  days  of  the  war  addressed  itself 
to  the  sympathetic  ear  of  exceptionally  high-principled  public  of- 
ficials. These  of^cials  had,  in  the  Mexican  mobilization  presum- 
ably, had  abundant  opportunity  to  appreciate  the  revolting  de- 
gradation of  the  opposite  course.  The  energy  absorbed  in  the 
protection  of  the  military  and  naval  forces  of  this  country  should 
not,  however,  be  allowed  to  bring  about  a  neglect  of  the  public 
health  campaign  for  the  country  at  large.  Thus  far  the  effect 
of  the  war  seems  to  have  been  to  stimulate  local  initiative.  It  is 
to  be  hoped  that  the  Federal  Government  itself  will  take  steps 
to  organize  a  civil  campaign  on  a  national  scale,  as  an  accessory 
to  that  conducted  in  the  interest  of  the  army  and  navy. 

In  the  history  of  venereal  disease  in  its  relation  to  the  armies 
and  navies  of  the  world,  two  facts  are  of  outstanding  importance  : 
First  the  increase  in  the  incidence  of  venereal  infection  during 
war  times,  and  second  the  efficiency  of  modern  medical  prophy- 
laxis in  combating  the  venereal  morbidity  of  an  army.  In  order 
to  appreciate  the  bearing  of  these  facts  on  the  war  one  should 
review  briefly  the  comparative  standing  of  various  armies  with 
respect  to  the  admission-rate  for  these  diseases  per  thousand  men 
per  annum.  Chart  i,  from  Colonel  Lyster's  valuable  article, 
summarizes  the  situation  in  the  United  States  Army  from  1888 
to  191 5.  The  effect  of  isolation  in  the  small  towns  and  posts  in 
the  West,  the  absence  of  inspection,  Wassermanns,  etc.,  and  the 
tremendous  rise  coincident  with  the  venereal  baptism  of  the  Span- 
ish-American war  is  apparent.  The  effect  of  foreign  service  in 
increasing  the  venereal  rate  is  evident  in  the  difference  between 
the  rates  of  continental  and  total  forces.  Not  only  are  the  rates 
higher  in  foreign  service  in  most  armies,  but  Europe  is  finding 
the  high  rates  of  colonial  troops  a  menace.  Venereal  prophylaxis 
came  into  existence  following  the  studies  of  Metchnikoff  and 
Roux,  and  the  scandalous  morbidity  both  of  American  and  Euro- 
pean troops  led  to  the  early  application  of  its  principles  to  the 
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conditions  of  army  life.  Individual  experiments  were  co-ordin- 
ated for  this  country  by  the  Surgeon  General  and  their  systematic 
apj)lication  begun  in  the  period  from  1909  to  191 1.  The  rapid 
reduction  in  the  admission  rate  during  the  ensuing  years  is  one 
of  the  most  striking  tributes  to  the  possibilities  of  prophylaxis 
that  could  be  imagined.  Chart  2  compares  the  venereal  morbidity 
of  the  American  Army  from  1888  to  1915  with  that  of  the  Prus- 
sian Army  from  1867  to  1910,  in  irregular  periods.  The  figures 
are  Schwiening's.  During  the  Franco-Prussian  war  the  figures 
were  considerably  higher.  Those  of  the  first  Bavarian  Army 
Corps  rose  from  10.2  to  77.7  per  1,000  from  January  to  May 
(Finger).  In  spite  of  this,  the  unenviable  position  of  the  United 
States  at  this  time  is  apparent.  The  Surgeon  General  of  the 
Army,  in  calling  attention  to  our  status  in  19 10  and  urging  the 
vigorous  pushing  of  prophylactic  measures,  gave  the  following  as 
the  figures  then  obtainable  for  the  comparative  rating  of  Eu- 
ropean nations. 


United  States  Army 155 

British   Army   at   home 68 

British    total    75 

Austro-Hungarian    54 

French  at  home   27 

French   total    34 

Prussian    18 

Bavarian    i  ^ 


.5  per  thousand  per  annum 
.4  per  thousand  per  annum 
.8  per  thousand  per  annum 
.2  per  thousand  per  annum 
.8  per  thousand  per  annum 
.8  per  thousand  per  annum 
.7  per  thousand  per  annum 
.2  per  thousand  per  annum 


The  British  Army  has,  for  a  number  of  years,  shown  a 
steady  decline,  although  the  admission  rate  in  1888  was  224.5. 
In  1900  it  had  fallen  to  93  when  a  large  part  of  the  regular  army 
was  in  South  Africa  (British  Medical  Journal).  This  was  fol- 
lowed by  a  rise  to  131  in  1903  when  the  troops  had  returned 
home.  The  rate  further  declined  to  82  in  1906  and  to  75.8  (total) 
in  19 10.  This  decline  has  apparently  been  maintained  in  spite 
of  the  tremendous  increases  in  the  British  Army  during  the  pres- 
ent war.  No  satisfactory  recent  antebellum  figures  for  the  armies 
of  other  nations  involved  in  the  war  have  been  obtainable  (Fig- 
ures are  given  up  to  1908  by  Schwiening). 

It  is  apparent  from  these  comparisons,  that  our  antebellum 
status  with  reference  to  venereal  morbidity  has  at  no  time  been 
a  credit  to  us  in  comparison  with  either  Great  Britain  or  Ger- 
many. In  comparing  war  conditions,  however,  the  writer  makes 
allowance  for  the  fact  that  he  has  no  figures  suitable  for  com- 
parison   covering    conditions    in    French,    Austrian    or    German 
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armies,  or  the  period  of  British  mobilization  and  training,  which 
in  every  army  is  one  of  special  difficulty  and  high  rates. 

The  available  recent  figures  on  venereal  morbidity  in  the 
British  Army  have  been  cited — 48  per  1,000,  Nov.  16,  1916,  and 
43.5  per  1,000,  Feb.  27,  191 7.  The  Italian  figures  are  90.5  per 
1,000  up  to  Dec.  31,  19 1 5  and  46.2  from  January  to  June,  19 16 
(Balestra). 

Many  nondescript  types  of  estimates  are  cited  in  the  litera- 
ture among  the  French.  Those  of  Gaucher  and  Bizard  and  Per- 
rin  are  merely  the  statistics  of  hospital  services.  Thibierge  (quot- 
ed by  Gaudy  and  by  Cole)  estimates  that  in  the  French  armies 
between  4,000  and  5,000  contract  syphilis  each  month  or  50,000  to 
60,000  a  year — a  total  for  the  three  years  of  the  war  of  150,000 
to  200,000  new  syphilitics  in  France  alone.  Gaudy  cites  Balzer's 
statement  that  up  to  the  end  of  Feb.,  19 15,  30,000  cases  of  ven- 
ereal disease  had  developed  among  German  troops  in  Belgium. 
For  Germany,  Blaschko  is  credited  with  the  estimate  that  with 
a  rate  of  40  per  i.ooo  and  an  army  of  7,000,000  men,  280,000 
fresh  cases  of  venereal  disease  would  develop  annually,  of  which 
60,000  would  be  syphilis.  Indirect  Austrian  estimates  (Moldo- 
van)  indicate  a  rate  of  40  per  1,000.  Most  of  these  figures  mere- 
ly indicate  the  magnitude  of  the  problem  and  have  little  compar- 
ative value. 

Table;  i. 

venereal  disease. 

Disease  Conditions  Among  Troops. 

Jour.  Am.  Med.  Ass'n. 

ADMISSION   RATES,  WEEKLY  ADMISSION   RATES,   ANNUAL 

REGULAR      NATIONAL         NATIONAL  U.  S.  CONTINENTAL 

I917  ARMY  GUARD  ARMY  ARMY 

Oct.       12  51.6  106.2  204.8  1905  178 

Oct.  19     .  77.8      1 18.3      146.4      1906  158 

Oct.  26      63.0      134.5      ^38-7               1907  ^67 

Nov.  2      90.4      93.6      135-6       1908  174 

Nov.  9      83.5      I5I-5-     II5-3       1909  ^77 

Nov.  16               94.3      74.0      95.3       1910  155 

Nov.  23              146. 1       68.0      69.0       1911  163 

Nov.  30      97.4      100.7      104.3       1912  115 

Dec.  14      69.7      44.6      74-3       I9i3  85 

1914  89 

1915  83 

1916  91 
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TaBLI;  2. 
ADMISSION  KATES  IM    THE  UNITED   STATES.    (jOUR.  AM.   MED.   ASSN.) 

•a        <« 

-sSh^.       3ii^"       .2^15^  .S^c. 

CASES   RATE   CASES   RATE   CASES   RATE   CASES   RATE 

Annual   rate  per   i,ooo. .  .613.00  910.8  1043.4  994-7 

Pneumonia    2.59  6  1.4  30  4.3  50  6.0 

Dysentery     3.97  4  0.9  49  7.1  8  0.^ 

Malaria     12.52  20  4.8  97  14.2  48  5.8 

Venereal 91.00  214  51.6  660  96.7  1689  204.8 

Paratyphoid 0.31  i  0.2  o  0.0  o  0.0 

Typhoid     0.21  o  0.0  4  0.5  2  0.2 

Measles     20.29  88  21.2  263  38.9  104  12.8 

Meningitis     0.29  2  0.4  10  1.4  3  0.3 

Scarlet  fever   0.59  8  1.9  6  0.8  i  o.i 

For  the  United  States  during  the  present  mobilization  Chart 
3  shows  the  pubUshed  weekly  reports  of  the  Surgeon  General's 
Office  covering  the  period  from  October  12  to  December  14,  1917, 
giving  the  admission  rates  for  regulars,  national  army  and  na- 
tional guard  contingents.  It  will  be  recalled  that  movements  of 
troops  to  cantonment  were  planned  for  September  5  (687,000 
men)  ;  September  19  (200,000  men)  and  October  3  (200,000 
men).  The  initial  figures  therefore  present  a  fair  picture  of  the 
mobilization  rate  of  venereal  morbidity  for  our  troops.  In  Table 
I  they  are  placed  beside  the  admission  rates  for  the  continental 
troops  of  the  United  States  Army  from  1905  to  1916.  It  seems 
to  be  regarded  as  characteristic  of  raw  troops  and  recruits  that 
they  shall  have  a  high  rate  (a  relative  increase  is  reported  for  the 
German  Landsturm)  (Lancet).  The  initial  figure  of  204.8  for 
the  National  Army  is  at  once  a  confirmation  of  this  point  and  a 
comment  on  the  inefficiency  of  whatever  prophylactic  preparation 
might  have  been  made  for  their  reception.  This  figiu^e  is  a  little 
less  than  five  times  the  reported  British  rate  for  February,  1916, 
43.5  per  1,000,  as  given  by  the  Financial  Secretary  of  the  War 
Office  in  response  to  a  question  in  Parliament.  The  steady  drop 
to  69  per  1,000,  lower  than  any  annual  rate  in  the  recent  history 
■of  the  United  States  Army,  is  a  credit  to  the  efficiency  of  the 
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agencies  engaged  in  meeting  this  situation,  and  it  is  to  be  hoped 
tiiat  the  later'  rise  is  only  temporary.  It  should  not  be  forgotten 
that  weekly  rejDorts  are  subject  to  striking  variations  due  to  tem- 
porary conditions  attecting  the  life  and  activity  of  troops,  and 
that  they  are  therefore  not  a  fair  measure  of  what  a  large-scale 
movement  for  the  suppression  of  venereal  disease  in  army  or 
navy  is  accomplishing.  From  the  trend  of  the  other  two  curves 
in  the  diagram  and  the  reports  of  the  admission-rate  for  the  Ex- 
peditionary Forces.  (^November  i6,  81.1  and  November  30,  75-8), 
it  seems  that  on  the  whole  the  rate  for  our  troops  is  if  anything 
a  little  lower  than  during  the  past  year  and  compares  well  with 
our  best  figures  for  peace  times.  Comparison  of  our  lowest  fig- 
ures with  those  available  for  both  our  allies  and  our  enemies,  how- 
ever, is  not  wholly  encouraging,  since  our  best  nearly  doubles  the 
most  recent  British  figures,  is  double  the  estimates  for  the  ex- 
pected rise  in  the  German  rate  as  predicted  by  Blaschko  (Lancet), 
nearly  double  the  recent  Italian  figures  and  is  greatly  in  excess 
of  the  best  foreign  figures  of  peace  times.  That  these  best  figures 
are  among  our  enemies,  that  what  fragmentary  reports  are  avail- 
able seem  to  credit  us  with  the  highest  venereal  morbidity  of  any 
of  the  major  combatants,  and  that  venereal  disease  is  a  more  dan- 
gerous enemy  than  shrapnel,  bombs  and  machine  guns,  gives  us 
no  cause  for  optimism  or  self-congratulation  whatever.* 

Chart  5  shows  the  relative  proportions  based  on  non-effective 
rate  of  syphilis,  gonorrhea  and  chancroid  reported  for  the  con- 
tinental troops  of  the  United  States  during  the  period  of  highest 
morbidity  preceding  the  application  of  modern  prophylaxis,  and 
the  period  immediately  following.  In  the  height  of  pre-prophy- 
lactic  days,  the  ratio  of  syphilis  to  gonorrhea  lay  between  i  :2.2 
and  I  :2.8.  With  the  consistent  application  of  prophylactic  meth- 
ods, this  ratio  changed  to  that  of  i  :i.6.  The  institution  of  pro- 
phylaxis, apparently,  while  causing  a  drop  in  the  incidence  of 
both  diseases,  has  been  relatively  more  efficacious  against  gonor- 
rhea than  against  syphilis.  The  observation  may  throw  light  on 
the  belief  that  the  proportion  of  syphilis  is  actually  increasing  in 
the  Austrian  Army  (British  Medical  Journal  Abstracts).  Chart 
6  compares  the  admission  rates  for  primary,  secondary  and  late 
syphilis  during  the  period  of  effective  application  of  modern 
methods  of  diagnosis.     Allowing  for  the  steady  drop  in  the  ad- 


■*  The  reports  for  cantonments  on  December  14  show  a  most  gratify- 
ing drop  in  venereal  admissions. — Regulars  69.7,  National  Guard  44.6. 
National  Army  74.3. 
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mission  rate  for  syphilis  during  this  period,  it  is  interesting  ta 
note  the  fact  that  the  percentage  of  cases  recognized  as  primary 
remains  nearly  constant,  while  the  reduction  is  manifest  in  the 
cases  which  represent  a  tardy  diagnosis,  namely  in  the  recognition, 
of  cases  in  the  secondary  stage.  On  the  other  hand,  it  should  be 
realized  that  a  proportion  of  i  primary  to  4  secondai-y  cases  rec- 
ognized (191 5)  is  a  showing  for  which  the  British  Navy  is  being, 
severely  criticised  by  its  own  medical  officers  (Dudding,  Fildes 
and  Dudding),  on  the  ground  that  it  represents  an  inefficient  use 
of  the  dark  field. 

The  table  compiled  by  the  Journal  of  the  American  Medical. 
Association  (Table  2)  from  the  Surgeon  General's  reports  of 
recent  conditions  in  the  army  cantonments,  illustrates  in  con- 
densed form  the  high  place  held  by  the  venereal  diseases  in  the 
morbidity  figures  of  the  army  (Table  6).  The  only  rival  thus, 
far  apparent  is  measles. 

While  the  influence  of  prophylaxis  is  under  consideration  a 
further  discussion  of  recent  experience  with  it  is  in  order.   Broad- 
ly used,  the  term  should  include  both  educational  and  medical 
measures,  and  the  war  has  materially  assisted  in  emphasizing  the 
importance  of  the  former  element.     Educational  measures  as  ap- 
plied to  the  enlisted  man  include  information  as  to  the  origin  and 
course  of  venereal  disease,  its  dangers,  and  the  advantages  of 
continence  as  the  only  sure  protection  from  its  risks.     This  in- 
formation is  conveyed  by  lectures  from  medical  officers,  and  by 
brochures  and  leaflets  of  special  confidential  character.     Empha- 
sis has  been  placed  by  various  writers  on  the  importance  of  reit- 
erating and  repeating  this  instruction,  and  even  incorporating  it 
in  the  orders  for  the  day  (Mendel).     The  official  circular  of  the- 
French  Army,  prepared  by  the  Academy    (Cole)    is  brief,  and. 
exhorts  the  soldier  to  continence  for  the  sake  of  his  country  and 
his  own  future,  and  then  states  that  "if  in  a  moment  of  weak- 
ness" he  yields  to  temptation,  he  is  to  employ  prophylaxis  imme- 
diately.    Lord  Kitchener  issued  to  British  troops  a  special  cir- 
cular of  appeal.     It  is  reported  that  the  German  leaflet  now  gives- 
explicit  directions  for  the  employment  of  personal  prophylaxis.. 
The  British  Army  has  apparently  used  the  lecture  to  good  ad- 
vantage, and  750  talks  had  been  given  to   500,000  men  up  to 
March,  1916  (May).    The  very  interesting  summary  of  German 
conditions  in  the  Lancet  states  that  brochures  and  leaflets  have 
been  found  to  have  much  less  value  than  was  supposed,  and  that 
the  most  effective  deterent  was  the  presentation  before  the  men 
of  an  actual  clinical  example  of  a  particularly  bad  case  of  venereal- 
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Chart  i. — Curves  showing  the  incidence  of  venereal  diseases  in  the 
United  States  Army  from  i888  to  1915.  The  rapid  decrease  in  venereal 
diseases  for  the  years  from  1910  to  1913,  following  systematic  measures 
instituted  by  the  government  for  their  control,  should  be  noted. 

The  lower  line  shows  rates  for  enlisted  force  in  the  United  States.  The 
upper  line  shows  rates  for  all  enlisted  forces  both  in  the  United  States  and 
abroad. 

1888-98. — During  this  decade  the  Army  was  stationed  throughout  the 
United  States,  principally  at  small  points.  No  compulsory  physical  inspec- 
tion ;  no  systematic  propaganda  to  reduce  venereal  disease.  The  rates 
represent  practically  those  patients  unable  to  do  duty.  Cases  not  treated 
or  in  those  doing  duty  were  usually  not  recorded. 

1898. — Spanish  War  IMilita  called  into  service. 

1898-99. — Great  change  in  the  Army.  Marked  expansion.  Old  soldiers 
disappear.  Volunteers  come  in.  Young  recruits  sent  to  Cuba,  Porto 
Rico,  and  the  Philippines. 

1899-01. — Philippine  Insurrection,  troops  in  Cuba.  Porto  Rico,  and 
China. 

1901-09. — High  rates  prevail  in  United  States  and  abroad. 

1909-11. — Principles  of  preventive  medicine  applied.  Prophylaxis  urged. 

191 1. — Syphilis  increases.     Wassermann  test  used  in  diagnosis. 

1912. — Systematic  measures.  Fortnightly  physical  inspections  and 
prophylaxis  enforced  by  G.  O.,  May  31.     Pay  Stopped  G.  O.  31. 

1914-15. — Concentration  on  Mexican  Border. 

Lyster,  W.  :  Venereal  disease  and  the  new  Army.  Jour.  Am.  ]Med. 
Assn.,  1917,  Ixix,  1257-1259. 
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Chart  2.— Comparison  of  admission  rates  for  venereal  disease  in  the 
Prnssian  and  United  States  Armies. 


jSXZ2 


4<,^: 


bis  [^  da  siit&ti2 


^\ 


-LU 


tti^ 


^;;r- 


U-'t^^^. 


13 


3il 


Hi 


7T^^ 


ai 


:iiili 


ii= 


1; 


Chart  3. — Showing  the  admission  rates  for  venereal  disease  of  the 
United  States  Army  (Regulars),  the  National  Guard  and  the  National 
Army  during  the  present  mol)ilization.  (Figures  reported  in  the  Jour. 
Am.  Med.  Assn.) 


Chart  4. — Comparison  based  on  non-effective  rate,  of  the  incidence  of 
sj'philis,  gonorrhoea  and  chancroid,  in  the  United  States  Army  (Surgeon 
General's  Reports).  Showing  the  rapid  drop  in  incidence  under  prophy- 
laxis, most  marked  in  the  case  of  gonorrhcea. 
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Chart  5. — Comparative  admission  rates  for  primary,  secondary  and 
late  syphilis  in  the  United  States  Army,  based  on  the  Surgeon  General's 
Reports.  The  ratio  of  primary  to  secondary  syphilis  admitted  is  1-7  in 
1911,  1-4.75  in  1912,  1-6.2  in  1913,  1-4.8.3  in  1914  and  1-4.3  in  iQi.^-  The 
British  Navy  is  being  criticized  for  a  ratio  of  1-4. 
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infection.  This  I  have  myself  found  to  be  the  case  in  my  own 
work  with  syphiHtics.  Graphic,  visual  impressions  such  as  those 
produced  by  a  film  like  "Damaged  Goods"',  recently  reviewed  by 
the  War  Department  to  determine  its  teaching  value,  and  by  the 
use  of  exhibits  of  the  type  shown  by  the  American  Social  Hygiene 
Association  and  other  organizations  (from  whom  copies  of  the 
pictures  may  be  obtained)  have  a  special  effectiveness,  are  being 
used  at  a  number  of  cantonments,  and  are  recommended  by  the 
official  program.  Hunger's  point  based  on  his  recent  study  of 
naval  recruits,  that  boys  between  the  ages  of  17  and  21  take  pro- 
phylactic lectures  as  a  joke,  and  that  only  th^  "experienced"  man 
can  appreciate  their  seriousness,  is  worth  considering  and  per- 
haps explains  some  of  the  Navy's  difficulties.  On  the  other  hand 
there  is  undoubtedly  a  large  personal  element  in  the  effectiveness 
of  the  teaching  of  certain  officers.  The  express  injunction  con- 
tained in  the  Army  manual  against  making  prophylactic  treatment 
a  laughing  matter,  evidences  the  importance  of  this  factor.  To 
reconcile  in  the  same  talk,  an  exhortation  to  continence  and  in- 
struction as  to  the  value  and  use  of  prophylaxis,  demands  con- 
summate artistry.  Bombast,  diffuse  irrelevant  sentiments  and  a 
sesquipedalian  vocabulary  have  as  little  place  in  such  instruction 
as  the  smirk  and  the  veiled  intimation  "if  you  can't  be  good,  be 
careful."  The  man  with  the  compelling  eye,  who  can  use  the  un- 
gloved vernacular  and  swing  words  like  the  hammer  of  Thor 
rather  than  the  arms  of  a  windmill,  is  the  instrument  for  con- 
veying educational  prophylaxis.  Riggs  has  produced  some  inter- 
esting figures  from  the  Norfolk  Naval  Training  Station  to  show 
what  an  enthusiastic  medical  officer  can  do  to  make  prophylaxis 
effective.  By  this  means  alone  he  reduced  the  percentage  of  ex- 
posure in  his  men  in  five  months  from  126.7  P^^"  ^^nt  to  65.7  per 
cent. 

Medical  prophylaxis  has  now  met  with  practically  universal 
adoption  in  some  form  or  other.  In  the  army  and  navy  of  the 
United  States  it  is  punitive — that  is.  a  man  receives  no  pay  for 
the  time  he  loses  on  account  of  venereal  disease.  He  is  required 
to  report  for  it,  and  if  he  fails  to  do  so  and  is  infected,  he  is 
arrested  and  subject  to  court  martial  and  vigorous  punishment. 
At  the  outset  of  the  war,  the  German  recommendation  included 
punishment  only  for  failure  to  seek  prophylaxis.  Great  Britain 
has  not  formally  adopted  any  attitude  toward  prophylaxis  in  her 
armies,  owing  to  the  influence  of  the  governmental  policy,  but 
prophylactic  treatment  administered  to  the  men  is  in  use,  and  the 
Navy  tolerates  the   prophylactic  packet    (Cole).      Italy  has   at- 
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tached  prophylaxis  to  her  official  houses  of  prostitution  behind 
the  firing  lines.  The  prophylaxis  station  is  in  the  entry  of  the 
house,  and  a  special  attendant  administers  treatment  both  before 
and  after  intercourse.  This  very  bald  way  of  conducting  the 
matter  certainly  leaves  nothing  to  squeamishness,  and  has  an 
unpleasant  resemblance  to  conditions  during  our  own  Mexican 
border  mobilization  as  reported  by  Exner.  Excellent  results  are 
claimed  for  the  method,  including  a  reduction  of  40  per  cent  in 
the  incidence  of  infection,  which  was  needed  in  view  of  the  pre- 
posterous antebellum  rates  of  the  Italian  army  as  given  by 
Schwiening.  The  Australasian  medical  service  has  placed  a  tent 
for  prophylactic  treatment  at  the  entrance  of  every  camp,  and 
claims  good  results.  That  part  of  medical  prophylaxis  which  has 
come  vmder  the  fire  of  protest  concerns  the  supplying  of  the  man 
himself  with  a  kit  (called  the  K  packet  in  the  United  States 
Army),  containing  prophylactic  applications,  usually  in  the  form 
of  a  calomel  ointment  on  the  Metchnikoff  formula  (33  calomel, 
10  lanolin,  57  petrolatum)  and  10  per  cent  argyrol  or  0.5  per 
cent  protargol  solution.  Bauchman's  modification  consists  (Tul- 
lidge)  of  calomel  ointment  with  i  per  cent  tricresol  for  both  in- 
traurethral  and  external  use.  The  objections  to  this  seemingly 
direct  official  invitation  to  sexual  exposure  have  been  most  vig- 
orously and  convincingly  expressed  by  Holcomb,  and  by  Daniels, 
vSecretary  of  the  Navy.  The  personal  prophylaxis  has  fallen  into 
disfavor  on  account  of  its  uncertainties  as  well,  and  this  country 
is  again  aligned  with  sound  Anglo-Saxon  tradition  rather  than 
continental  European  practise  in  the  discarding  of  it. 

Station  ])rophylaxis,  in  which  treatment  is  administered  to 
the  exposed  individual  by  a  trained  attendant  has  grown  steadily 
in  popularity,  and  is  without  doubt  the  most  effective  method 
available,  provided  the  time  factor  can  be  controlled.  It  removes 
much  of  the  uncertainty  due  to  unintelligent  employment.  To  a 
combination  of  delay  in  application  with  indifference  on  the  part 
of  the  men,  Holcomb  attributes  the  poor  success  of  prophylaxis  in 
the  United  States  Navy.  Riggs,  and  Holcomb  and  Gather  have 
shown  that  application  of  prophylaxis  within  eight  hours  keeps 
the  percentage  of  failure  within  1.5  per  cent,  and  Riggs  believes 
that  within  the  first  hour  it  is  practically  infallible.  Statistical 
estimates  of  the  efficiency  of  prophylaxis  in  European  armies  can- 
not be  obtained,  but  Exner  found  that  in  a  regiment  of  American 
regulars  over  a  period  oi  214  years  and  in  10,000  treatments,  the 
percentage  of  failure  was  1.4  per  cent.  Riggs  gives  1.88  per  cent 
of  6,746  treatments.     It  is  apparent  therefore  that  though  not  in- 
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fallible,  especially  under  the  conditions  of  army  life,  medical  pro- 
phylaxis is  an  indispensable  weapon,  and  the  nearer  its  applica- 
tion can  be  brought  to  the  time  of  exposure  the  higher  will  be  the 
efficiency  of  the  army  employing  it  from  the  military  standpoint. 
The  establishment  of  prophylaxis  stations  in  cities  adjacent  to 
cantonments  is  being  carried  out  as  part  of  the  American  pro- 
gram. 

Station  prophylaxis  varies  somewhat  in  details  in  ditferent 
armies.  Bichloride  solutions  or  a  sublimate  ointment  may  be  em- 
ployed instead  of  the  Aletchnikolt  and  1/2000  to  I/4000  potas- 
siurii  permanganate  solution  as  a  urethral  irrigation  given  from  a 
height  of  4  feet  is  endorsed  by  the  British  (May)  as  especially 
effective  against  gonorrhea.  The  Italians  use  both  this  and  1/200 
protargol. 

No  consideration  of  venereal  prophylaxis  in  the  pres- 
ent war  would  be  complete  without  an  account  of  the 
social  prophylaxis  of  venereal  disease,  which  has  sprung  into 
well-deserved  prominence.  Although  the  conditions  of  warfare 
have  always  tended  to  lower  the  sex  ethical  code,  it  is  conceded 
by  all  observers  that  the  present  war  is  peculiar  in  the  strain 
which  it  puts  on  the  character-foundation  and  mental  state  on 
which  sexual  morality  rests.  Monotony,  loneliness,  nostalgia, 
grinding  physical  and  mental  drudgery  and  the  lumping  together 
of  every  sort  and  condition  of  man  from  young  fellows  of  high 
ideals  and  good  breeding  to  toughs  w'hose  mouths  never  open  ex- 
cept to  belch  obscenity,  combine  to  start  a  leveling  process  which 
is  completed  by  the  shock  and  strain  and  horror  of  the  trenches. 
The  man  who  has  just  come  out  of  the  experience  of  modern  w^ar 
is  for  the  time  being  reduced  to  primitive  savagery,  and  signalizes 
his  drop  by  the  gratification  of  primitive  lusts.  His  resistance  is 
lowered  exactly  as  to  a  disease,  and,  in  appreciation  of  this  fact, 
€very  belligerent  nation  has  invoked  the  aid  of  social  agencies  to 
fill  out  the  lacks  of  military  life,  to  keep  up  the  spirits,  to  pro- 
vide encouragement  for  ideals,  and  to  tide  its  men  through  peri- 
ods of  overstrain.  Williams  observed  that  the  venereal  morbidity 
of  the  British  troops  at  Aldershot,  where  recreation  facilities 
were  abundant,  was  only  one-third  that  of  London,  where  there 
were  no  facilities.  The  Young  Alen's  Christian  Association  and 
the  Young  Women's  Christian  Association  in  both  this  country 
and  Great  Britain  are  performing  invaluable  service  in  the  main- 
tenance of  recreation  and  social  centers  and  huts,  keeping  men 
in  contact  with  reputable  w^omen  through  Hostess  Houses  and 
the  "Take  the  Soldier  Home  to  Dinner"  movement,  and  main- 
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taining  the  home  ties  of  men  in  whom  forgetfuhiess  would  mean 
lapse.  Even  so  seemingly  simple  a  provision  as  the  dispensing 
of  liberal  amounts  of  hot  chocolate  and  non-alcoholic  drinks  be- 
hind the  lines  and  in  the  trenches  has  attained  to  recognition  as 
part  of  modern  fighting  technic.  Theaters,  movies,  singers  and 
entertainers,  all  have  a  place  behind  the  lines.  This  elevation  of 
means  for  the  promotion  of  morale  to  a  major  position  is  one  of 
the  most  distinctive  movements  of  this  war; — the  recognition  of 
the  modern  soldier  as  a  man.  The  work  of  the  agencies  men- 
tioned has  been  extending  rapidly  to  other  members  of  the  Allies. 
At  the  outset  of  our  own  participation  in  the  conflict,  the  Secre- 
tary of  War  placed  in  the  hands  of  a  Commission  on  Training 
Camp  Activities  (Martin),  the  direction  of  the  work  for  Ameri- 
can troops,  this  body  to  act  in  co-operation  with  the  International 
Young  Men's  Christian  Association  and  similar  agencies. 

The  problem  of  prostitution  has  been  partly  discussed  in 
relation  to  the  present  war.  The  calling  of  whole  nations  to  serv- 
ice has  altered  the  conditions  of  other  wars  in  which  there  has 
been  a  relatively  small  fighting  class,  preyed  upon  by  professional 
prostitutes.  It  has  enormously  enlarged  the  field  for  infection. 
The  high  proportion  of  married  men  among  venereal  patients 
has  been  noted  by  Scholtz,  Tullidge  and  Wolfif.  These  authors 
estimate  that  one-third  of  venereal  patients  are  married  men. 
Many  women  have  been  thrown  on  their  own  resources,  and  in 
parts  of  the  war  zone,  as  in  Poland,  absolutely  reduced  to  prosti- 
tution as  the  only  means  of  maintaining  life  (Lancet).  Indus- 
trial readjustment  at  home  has  thrown  the  women  into  a  cam- 
eraderie  with  men  in  the  civil  population  which,  in  the  general 
lowering  of  moral  tone  induced  by  the  war,  has  soon  led  to  alarm- 
ing consequences.  Women  leading  semi-clandestine  sexual  lives 
have  been  forced  into  promiscuous  relations.  The  closing  of  the 
"Animierkneipen"  in  Berlin  by  police  order,  for  example,  left 
700  women  of  easy  virtue  without  occupation  on  twenty-four 
hours  notice  (Lancet).  Repeated  appeals  from  authorities  such 
as  Rlaschko  have  called  attention  to  the  imperative  need  for  in- 
dustrial provision  for  women.  The  eflfect  of  these  forces  on  the 
civil  populations  seems  to  have  been  to  enormously  increase  the 
amount  of  clandestine  relations  within  the  war  zone  and  it  has 
been  the  impression  of  medical  officers  with  whom  I  have  talked 
that  this  great  preponderance  of  clandestine  over  public  prostitu- 
tion persists  in  these  regions  in  sjiite  of  the  most  vigorous  re- 
pressive measures.  These  repressive  measures  include  not  per- 
mitting women  who  are  not  inspected  prostitutes,  to  enter  the 
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war  zone  without  a  military  pass,  and  the  wholesale  arrests,  im- 
prisonments and  deportations  carried  out  by  the  Germans.  On 
the  other  hand  to  judge  from  the  low  admission  rates  reported 
for  British  troops  in  the  war  zone,  repressive  measures  must  on 
the  whole  have  some  efifect.  The  real  danger  is  not  in  the  fighting 
zone  but  behind  the  lines,  and  in  the  cities  to  which  furloughed 
men  resort.  Carle  and  Jolivet  have  shown  that  infection  behind 
the  lines  in  France  is  from  professionals  and  within  the  war 
zones  from  clandestines.  Jolivet  moreover,  pointed  out  that  of 
lOO  men,  52  per  cent  were  infected  by  registered  and  48  per  cent 
by  non-registered  prostitutes. 

In  tmdertaking  to  suppress  prostitution  about  the  canton- 
ments of  the  American  armies,  the  first  act  of  the  Secretary  of 
War  was  to  create  a  zone  in  which  military  authority  would  en- 
force complete  prohibition  of  the  use  and  sale  of  alcohol  and 
suppression  of  prostitution.  The  arbitrary  limit  of  five  miles  was 
set  because  of  the  impossibility  of  policing  a  larger  zone.  As  a 
means  of  diminishing  temptation  and  reducing  the  brazen -display 
of  vice,  this  is  undoubtedly  useful,  although  to  be  completely  ef- 
fective, a  prohibited  zone  would  have  to  be  so  wide  that  it  would 
be  impossible  for  a  man  by  any  means  to  get  out  of  bounds  and 
return  before  the  expiration  of  his  leave.  In  the  place  of  this 
impractical  measure,  the  Commission  on  Training  Camp  Activi- 
ties has  sought  the  co-operation  of  local  organizations  in  all  cities 
adjacent  to  camps,  including  women's  clubs,  civic  leagues  and 
public  ofificers,  urging  them  to  clean  up  their  territory,  and  where 
necessary  using  such  compulsory  measures  as  seemed  appropriate. 
The  clean-up  of  Newport,  Rhode  Island  by  the  invoking  of  pub- 
lic sentiment,  and  the  recent  press  report  of  the  closing  of  all 
resorts  in  Rock  Island,  Illinois,  are  examples  of  the  effective  use 
of  this  type  of  procedure.  Many  cities,  especially  those  which 
witnessed  the  scandals  of  the  Mexican  mobilization,  have  volun- 
tarily adopted  an  abolition  policy. 

Reports  of  British  methods  in  particular  make  special  men- 
tion of  the  efficiency  of  women  police  in  controlling  the  situation 
with  reference  to  prostitution  in  industrial  communities,  in  cities 
and  in  the  neighborhood  of  army  camps  (May).  So-called  "camp 
mothers"  have  been  proposed  for  the  cantonments  within  reach 
of  New  York  City.  Their  ability  to  handle  a  vice  situation  is 
undoubtedly  greater  than  that  of  the  ordinary  police. 

The  Mexican  mobilization  taught  this  country  the  importance 
of  the  commanding  military  officer  in  the  prophylaxis  of  venereal 
disease.     The  conditions  reported  by  Exner  are  so  at  variance 
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with  the  traditions  of  conventional  morahty,  and  savor  so  mtich 
of  the  methods  of  the  Itahan  system  that  it  is  small  wonder  that 
their  disclosure  has  led  to  an  absolute  reversal  of  policy.  He 
cites  the  experience  of  two  camps  in  which  prostitution  was  made 
difficult  of  access  and  alcoholism  suppressed  by  a  combination  of 
stern  insistence  on  the  part  of  the  commanding  officer  with  favor- 
ing circumstances.  In  one  of  these  camps  in  particular,  the  moral 
standards  of  the  commander  gave  a  tone  of  self-restraint  and 
conscious  pride  in  decency,  to  the  entire  camp.  The  prophylaxis 
rates  for  these  two  camps  were  0.566  and  3.78  as  compared  with 
rates  varying  from  11.2  to  20.4  in  camps  where  the  indifference 
or  actual  approval  of  the  military  commander  permitted  regulated 
or  imregulated  prostitution  to  be  carried  on.  In  the  Surgeon 
General's  report  for  1913  occur  these  words:  "It  is  believed, 
therefore,  that  the  time  has  come  to  hold  the  commanding  officers 
responsible  for  excessive  venereal  rates  occurring  at  their  posts." 
As  in  the  Spanish-American  war,  the  Army  Medical  service  still 
confronts  the  problem  of  the  low  rank  of  its  officers,  and  their 
consequent  inability  to  make  the  demands  of  health  for  troops 
un^er  their  charge  felt  against  the  opposition  of  an  ignorant, 
bigoted  or  self-sufficient  commander.  Fortunately  the  agitation 
which  this  matter  has  received  especially  with  reference  to  vene- 
real disease  in  camps,  and  the  very  obvious  drop  in  efficiency  of 
a  command  in  which  laissez  faire  is  the  military  policy,  have  led 
many  commanding  officers,  influenced  further  by  the  uncomprom- 
ising attitude  of  the  Secretaries  of  War  and  of  the  Navy,  to  see 
the  light. 

The  test  of  a  program  must  be  found  in  the  study  of  its 
workings.  The  published  plans  for  the  prophylactic  campaign 
of  the  Armies  and  the  Navy  of  the  United  States  embody  as  com- 
plete and  well  thought  out  a  campaign  as  that  of  any  nation  with 
which  our  type  of  prog^ram  is  comparable.  It  would  seem  that 
we  have  yet  to  learn  the  lesson  taught  by  Germany,  of  the  abso- 
lute necessity  for  long-range  preparations  down  to  the  smallest 
detail  for  the  time  when  troops  and  convalescents  will  begin  to 
return  to  this  country.  Both  in  the  interest  of  the  soldier  and  the 
civil  population,  a  thorough-going  follow-up  system  cannot  be 
too  promptly  put  into  eiTect.  Hecht  has  called  attention  to  pro- 
visions of  this  kind  in  the  Austrian  Army,  and  Cottle  of  the  Uni- 
ted States  Nav}^  has  devised  a  system.  Major  Clark  has  just 
reported  on  an  excellent  follow-up  system  in  use  in  one  of  the 
cantonments  (Camp  Lee).  It  is  too  early  yet  to  read  results, 
but  the  high  venereal  rates  prevailing  during  mobilization  would 
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seem  to  need  investigation.  The  extension  of  the  campaign  for 
the  education  of  recruits  in  the  pre-mobiHzation  stage,  before 
they  start  for  cantonment  seems  a  worth-while  suggestion.  Ev- 
ery registrant  for  the  draft  in  this  country  should,  before  he  is 
called,  have  had  placed  in  his  hands  by  his  exemption-board  or 
medical  examiner,  exact  information  as  to  the  nature  and  dan- 
gers of  venereal  disease,,  of  the  obligatory  character  of  prophy- 
laxis, of  the  penalties  for  neglect  and  concealment  and  of  the  un- 
compromising attitude  of  the  Government  on  the  subject.  If 
possible,  no  man  should  be  assured  of  discharge  at  the  close  of 
the  war  who  has  acquired  a  venereal  disease  just  before  or  during 
his  service.  It  will  remain  for  further  reports  on  the  venereal 
morbidity  to  show  Avhether  there  is  a  flaw  in  our  s}'stem  or 
whether  its  formal  j^lanning  can  indeed  be  translated  into  suc- 
cessful action. 

Before  taking  up  the  closing  section  on  the  treatment  of 
venereal  disease  in  the  present  war,  a  number  of  interesting  mis- 
cellaneous and  unclassifiable  points  might  be  mentioned. 

The  occasions  of  most  serious  danger  to  troops  from  vene- 
real disease  to  judge  from  Continental  experience  seem  to  be: 

1.  The  period  of  mobilization  and  training. 

2.  Occasions  when  troops  are  moved  with  delays  of  some 
hours  from  place  to  place,  either  at  home  or  behind  the  lines  of 
commimication. 

3.  While  on  furlough. 

_].  While  encamped  or  billetted  in  cities  or  villages,  espe- 
ciallv  when  billetted  to  private  houses. 

5.  While  convalescent  from  wQunds  in  hospitals,  outside 
the  zone  of  military  activity. 

The  experiences  of  our  present  mobilization  are  similar  to 
the  rise  in  our  venereal  morbidity  which  accompanied  the  Vera 
Cruz  expedition,  to  the  experience  of  Germany  in  the  early 
months  of  the  Franco-Prussian  war  (Finger)  with  that  of  Aus- 
tria in  this  war  as  vividly  described  by  Finger  in  Vienna  and 
Klavisner  in  Prague,  and  so  on.  Klausner  noted  a  second  wave 
of  venereal  infection  in  his  clinic  with  the  return  of  convales- 
cents from  the  front.  One  of  the  most  tragic  features  of  these 
home-comings,  to  which  Gaucher  and  Bizard  as  well  as  Klausner 
call  attention  is  the  marital  infection  of  wives,  many  of  them 
(2/3  of  222  women)  over  thirty,  whose  symptoms  come  on  a 
few  davs  after  the  visit  of  the  husband. 
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Figures  accredited  by  the  British  Medical  Journal  to  Moldo- 
van  at  a  conference  of  Austrian  medical  officers  in  Lemberg, 
showed  that  5  per  cent  of  troops  with  venereal  disease  were  in- 
fected at  the  front,  20  per  cent  in  lines  of  communication,  and  75 
per  cent  outside  the  sphere  of  the  army. 

German  attention  to  detail  has  formulated  the  principles 
which  should  be  observed  in  the  protection  of  troops  in  transport. 
According  to  Finger,  no  alcoholic  beverages  are  served  by  station 
restaurants,  and  the  men  even  on  a  long  stop  are  not  allowed  to 
leave  the  station  platform.  Where  troops  must  be  quartered  in 
transit  in  or  near  towns,  the  leave  of  the  men  is  so  restricted  or 
countermanded  that  the  risk  of  exposure  is  reduced.  Counter 
attractions  are  being  furnished  in  the  form  of  clubs  and  reading 
rooms  as  in  the  American  program. 

The  prevalence  of  extragenital  lesions  under  war  conditions 
seem  to  be  a  field  for  difference  in  statistics.  Tullidge  reports 
60  per  cent  of  the  primary  lesions  seen  in  1,000  men  as  extra- 
genital and  in  every  conceivable  situation.  Cole  states  that  he  has 
personal  information  to  the  effect  that  they  were  common  on  the 
Mexican  border.  On  the  other  hand  they  are  rated  as  the  rarest 
type  of  lesions  by  MacGrigor  in  a  British  venereal  service  and  by 
Jolivet  in  a  French  hospital.  Malingering  in  the  acquiring  of  a 
venereal  infection,  especially  gonorrhea,  seems  according  to  Tul- 
lidge, to  have  run  riot  in  the  Austrian  army  before  the  institution 
of  heavy  penalties,  although  it  is  apparently  not  so  conspicuous 
elsewhere.  Malingering  in  delaying  recovery  from  gonorrhea  is 
reported  ( Gra j  e wski ) . 

Another  interesting  point  to  which  my  attention  has  been 
called  by  medical  officers  returning  from  the  front  is  the  apparent 
increase  of  venereal  morbidity  proportionately  to  the  rate  of  pay. 
The  Canadian  and  Australian  troops  are  said  to  have  been  appar- 
ently for  this  reason  conspicuous  marks  for  the  attention  of  loose 
women.  The  English  soldier  with  his  shilling  a  day  and  the 
Frenchman  with  a  few^  sous  make  less  attractive  objects.  This 
point  certainly  deserves  close  study  with  a  view  to  applying  a 
remedy  if  one  can  be  found.  The  high  pay  of  American  troops 
will  subject  them  at  once  to  such  an  influence  if  it  exists.  Re- 
moval of  the  profitableness  of  the  male  customer  would  go  far 
to  suppress  the  traffic. 

Conditions  in  the  civil  population  with  respect  to  increase  in 
the  venereal  morbidity  to  be  expected  as  a  result  of  the  war  are 
of  great  interest  but  unfortunately  few  figures  seem  to  be  avail- 
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able,  and  these  are  largely  French,  and  based  on  indirect  evidence. 
Gaucher  and  Bizard  found  that  before  the  war  in  a  series  of  3,000 
cases  at  the  Saint  I^ouis  Hospital  the  proportion  of  early  syphilis 
was  10  per  cent.  After  the  first  sixteen  months  of  the  war  the 
proportion  had  risen  to  16.6  per  cent  and  in  the  last  eight  months, 
up  to  December,  1916,  to  25  per  cent  of  the  cases  seen.  Moldo- 
van  noted  in  the  Austrian  army  a  detinite  increase  in  the  propor- 
tion of  syphilis  to  other  infections.  Klausner  noted  the  marked 
drop  in  morbidity  that  followed  the  removal  of  men  to  the  front 
after  mobilization,  and  the  second  wave  which  followed  fur- 
loughs and  convalescent  leave,  but  gives  no  figures.  It  is  a  fun- 
damental principle  that  men  acquiring  venereal  infections  should 
be  given  no  leave  of  any  kind  until  no  longer  infectious,  but  the 
results  show  that  the  principle  is  either  difficult  of  application  or 
more  honored  in  the  breach  than  the  observance. 

In  general  it  may  be  said  that  the  war  has  contributed  little 
or  nothing  new  to  either  the  diagnosis  or  the  treatment  of  vene- 
real disease — certainly  nothing  to  compare  with  the  advances  in 
war  surgery.  The  vastness  of  the  scale  of  operations  is  the  chief 
feature  of  interest.  Under  war  conditions  the  care  of  medical 
casualties  of  this  type  is  a  burden  to  medical  officers,  and  they 
cannot  be  expected  to  bring  to  it  the  enthusiasm,  the  time  or  the 
special  training  for  originality.  The  scarcity  of  specially  trained 
men  and  the  extraordinary  ignorance  of  the  average  medical  man 
on  the  subject  of  venereal  disease  has  been  a  matter  for  wide- 
spread comment  all  over  the  world,  Germany  and  France  have 
special  provisions  included  in  their  official  programs  for  the  rem- 
edying of  these  conditions  now  and  after  the  war,  both  by  the 
formation  of  special  clinics  for  instruction  of  physicians  and  by 
the  inclusion  of  more  thorough  teaching  in  medical  school  curri- 
cula. The  few  contributions  which  do  appear,  based  on  the  clin- 
ical experience  of  large  venereal  services,  often  exhibit  a  singu- 
lar naivete,  much  to  be  regretted  both  as  evidence  of  priceless 
opportunity  being  lost,  and  of  serious  import  for  the  future  of  the 
cases  involved. 

The  treatment  of  venereal  disease  in  war,  must,  it  is  true, 
draw  a  compromise  between  returning  men  promptly  to  the  front, 
and  securing  as  nearly  as  possible  a  curative  effect  on  their  dis- 
ease. Yet  a  policy  too  opportunistic  will  entail  results  serious 
out  of  all  proportion  to  the  temporary  saving  of  time  and  man- 
power, on  account  of  the  well-known  predisposition  of  syphilis 
and  gonorrhea  to  contagious  relapse.     Diagnosis  and  treatment 
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therefore,  should  attain  a  maximum  of  promptness  and  vigor. 
Procedures  must  be  as  intensive  as  the  endurance  of  the  patient 
will  permit,  and  to  reach  this  maximum  intensity  they  must  be 
supervised  by  experts. 

The  sudden  creation  of  a  vast  problem  in  the  treatment  of 
venereal  disease  has  necessitated  in  several  countries,  the  crea- 
tion of  special  administrative  machinery  in  addition  to  the  reg- 
ular army  medical  facilities.  In  France  for  example,  the  Under 
Secretary  of  State  for  the  Medical  Service  of  the  Army  created 
special  services  of  urology  and  of  dermatology  and  syphilis,  with 
a  special  venereal  center  for  each  of  the  21  divisions  in  the  front. 
To  these  special  hospitals  all  cases  arising  both  in  the  line  and  at 
the  base  hospitals  are  sent.  Cases  must  not  even  be  held  at  a 
regimental  hospital  for  the  identification  of  a  suspicious  lesion. 
Each  center  includes  hospital  and  consultation  service,  a  dental 
service  and  a  laboratory.  Apparently  the  consultation  service  at 
the  venereal  center  co-operates  in  the  care  of  civilians  as  well  as 
troops.    The  work  of  such  a  center  is  described  by  Pautrier. 

The  British  Army,  according  to  a  recent  account  carries  on 
the  treatment  of  venereal  disease  as  part  of  its  general  hospital 
system.  Four  hospitals  devoted  entirely  to  this  work  are  in  oper- 
ation. The  British  General  Hospital  No.  39  is  described  by 
Hirschman  as  consisting  of  3,000  beds,  400  of  them  for  officers. 
Eleven  thousand,  five  hundred  cases  have  been  treated  in  this 
hospital  since  January.  191 5.  and  89,000  injections  of  salvarsan 
and  neosaivarsan  given.  The  enormous  scale  of  such  operations 
is  apparent. 

Little  information  is  obtainable  as  to  the  details  of  the  Ger- 
man administrative  system  from  the  standpoint  of  treatment.  At 
the  beginning  of  the  war,  Neisser  in  opposition  to  the  majority  of 
German  syphilographers  urged  that  syphilitics  receive  treatment 
in  the  line  by  an  ambulatory  system  comparable  to  that  of  a  dis- 
pensary, while  acute  gonorrhea  was  treated  in  the  rear.  His  ideas 
did  not  meet  with  general  acceptance  and  the  policy  of  Germany 
now  is  to  hospitalize  the  acute  stages  of  all  venereal  disease,  as 
in  the  case  of  England  and  France,  returning  men  to  the  front 
as  rapidly  as  possible.  The  dearth  of  experts  in  this  field  has 
been  felt  in  Germany  as  in  other  coimtries,  and  has  resulted  es- 
])ecially  in  the  needless  sending  of  men  back  from  the  front  to 
special  hospitals  for  venereal  disease  for  treatment  with  such 
banal  dermatoses  as  pityriasis  rosea  and  herpes  progenitalis 
(Lancet). 
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Some  months  after  the  entry  of  the  United  States  into  the 
war,  and  on  the  eve  of  mobiUzation,  steps  were  taken  to  place 
the  organization  of  a  special  venereal  service  on  a  separate  basis. 
A  committee  of  civilian  specialists''  co-operated  with  the  Surgeon 
General  and  the  Chief  of  the  Division  of  Infectious  Diseases  in 
the  planning  and  organization  of  the  medical  aspects  of  this  work. 
The  United  States  Public  Health  Service  is  expected  to  organize 
civilian  clinical  co-operation  (Martin).  The  medical  committee 
has  published  a  manual  of  treatment,  suggesting  therein  a  stand- 
ard practice  and  outlining  a  general  program  of  organization  and 
work.  As  in  the  French  Army,  two  services,  a  genito-urinary  to 
care  for  gonorrhea  and  its  complications,  and  a  dermato-syphil- 
ologic,  are  provided.  The  hospital  facilities  are  included  in  the 
general  base  or  cantonment  hospital  of  at  least  1,000  beds,  no 
separate  hospital  being  provided,  although  the  services  have  their 
own  wards..  These  two  divisions  work  in  harmony  with  the  regi- 
mental infirmaries  and  with  all  agents  charged  with  the  prophy- 
laxis of  venereal  disease.  The  devising  of  a  system  of  record,  of 
arrangements  for  following  infected  cases  and  for  the  disposal 
of  men  after  the  war  have  not  been  touched  on  by  this  committee 
in  their  manual  except  in  a  general  way,  and  are  apparently  left 
to  the  initiative  of  individual  officers  such  as  Major  Clark  of 
Camp  Lee.  This  committee  will  no  doubt  perfect  such  arrange- 
ments before  the  close  of  the  war.  At  the  outset,  the  committee 
has  made  a  vigorous  effort  to  improve  on  European  methods  by 
enlisting  the  services  of  specialists  rather  than  general  men  for 
the  work  of  the  cantonments. 

With  reference  to  diagnostic  technic,  the  venereal  services 
of  the  present  war  are  in  the  main  employing  to  good  efifect  the 
dark-field  examination  of  the  untreated  lesion,  and  the  Wasser- 
mann  follow-up  when  the  organisms  cannot  be  demonstrated. 
British  practice,  in  diagnosis  as  in  treatment,  is  evidently  not  uni- 
form and  at  times  none  too  advanced.  One  specialist  (sic)  in 
charge  of  a  hospital  has  reverted  to  the  archaic  clinical  criteria 
for  the  diagnosis  of  primar}^  lesions,  eschewing  the  dark-field  in 
routine  work.  The  British  naval  medical  service  has  had  criti- 
cism within  its  own  ranks  for  its  failure  to  diagnose  more  than 
one  case  of  syphilis  in  four  (26.5  per  cent)  until  the  appearance 
of  secondaries    (Dudding,  Fildes  and  Dudding).     Of  671   men 
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with  venereal  sores,  63.4  per  cent  were  diagnosed  at  once  as 
syphilitic  by  dark-field,  and  only  13.9  per  cent  of  those  remaining 
were  subsequently  shown  to  be  syphilitic  by  the  Wassermann  and 
follow-up.  The  vital  importance  of  adequate  laboratory  facili- 
ties and  expert  assistance  for  this  sort  of  work  is  appreciated  by 
every  syphilographer.  The  problem  of  an  army  or  navy  venereal 
service  is  to  recognize  early  infections,  and  shortage  or  inefficien- 
cy in  this  direction  is  disastrous. 

The  importance  of  the  regular  inspection  of  troops  for 
venereal  lesions  has  been  brought  out  by  the  war,  especially  where 
the  men  are  of  a  less  intelligent  type.  To  the  lack  of  this  in- 
spection, in  part,  Lyster  ascribed  the  low  admission  figures  of  the 
United  States  Army  in  the  early  'go's.  The  venereal  expert 
should  invariably  accompany  the  regimental  medical  inspector. 
Tullidge  showed  that  in  the  2,200  Austrian  troops  whose  cases 
he  studied,  60  per  cent  of  the  infected  men  identified  had  not  yet 
made  application  for  treatment.  Every  syphilographer  can  cite 
numerous  instances  in  which  men  untrained  in  dermatology  over- 
look or  misinterpret  characteristically  syphilitic  cutaneous  mani- 
festations. Of  the  many  types  of  cutaneous,  and  general  types 
of  lesions,  Gougerot  points  out  that  the  lesions  most  often  mis- 
interpreted are  gummatous  adenitis,  gummatous  lesions  operated 
as  carcinomata,  condylomata  diagnosed  as  hemorrhoids,  chronic 
arithritides,  obscure  fever,  and  eighth  nerve  accidents  of  syphilitic 
origin.  The  diagnosis  of  syphilis  as  a  complication  of  wounds 
and  trauma  should  be  suspected  in  all  cases  of  delayed  or  un- 
satisfactory healing.  Ring-like  gummatous  infiltrations  about  the 
margins  of  wounds  are  illustrated  by  Gougerot. 

Very  wide  diversity  seems  to  exist  in  the  methods  employed 
by  way  of  .treatment,  to  accomplish  that  most  desired  of  military 
ends,  the  return  of  an  infected  man  to  the  front.  The  extent  that 
this  lack  of  uniformity  in  methods  of  treatment  and  ideals 
reached  in  the  United  States  Army  was  pointed  out  by  Vedder. 
He  stated  that  in  thousands  of  records,  in  hardly  two  cases  under 
Wassermann  study  was  the  same  treatment  given.  Sojourn  in 
military  hospitals  is  intended  to  accomplish  two  things,  to  carry 
the  patient  through  the  infectious  stage  in  which  he  is  a  danger 
to  his  fellows,  and  to  carry  him  past  the  risk  of  the  most  imme- 
diate complications.  It  is  to  the  credit  of  the  United  States  that 
the  committee  having  charge  of  this  phase  of  the  work  at  present 
urges  in  its  manual  something  more  than  these  purely  opportun- 
istic ideals  and  has  made  a  strong  move  for  intelligent  standard- 
ization.    A  typical  example  of  the  penny-wise  and  pound-foolish 
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policy  is  found  in  the  treatment  methods  of  the  British  navy 
which  are,  as  far  as  syphiHs  is  concerned,  absurdly  inefficient,  and 
sufficient  explanation  of  the  inability  to  get  negative  Wassermann 
findings.  It  must  be  conceded,  however,  that  the  standard  pro- 
posed for  our  own  army  as  recently  as  1913,  (Bull.  S.  G.  Office, 
No.  3,  1913),  based  on  one  of  Gtiinerich's  earlier  schemes,  is 
quite  as  inadequate.  Judged  by  the  best  modern  standards  of 
intensive  treatment,  much  of  the  work  being  done  at  the  front 
now  is  reasonably  good,  and  the  only  question  is  the  one  which 
applies  to  all  the  ultra-modern  technic,  as  to  how  permanent  the 
effects  may  be. 

Salvarsan,  as  a  German  product,  disappeared  from  the  mar- 
kets of  the  Allies  when  war  was  declared,  and  the  manufacture 
of  substitutes  was  at  once  begun  under  license  from  the  various 
home  and  colonial  governments.  The  war  has  therefore  cost 
Germany  a  most  lucrative  monopoly,  and  taught  the  world  at 
large,  and,  it  is  to  be  hoped,  this  country  especially,  a  lesson  as 
to  the  danger  of  monopolistic  control  of  agents  necessary  to  pub- 
lic health.  After  a  period  of  uncertain  results,  kharsivan,  the 
British  substitute,  galyl  (1119  M)  of  Mouneyrat,  and  novarseno- 
benzol  of  Billon  may,  with  the  American  product  arsenobenzol 
(Schamberg)  and  the  Canadian  diarsenol,  and  neodiarsenol  be 
said  to  have  definitely  established  their  safety  and  efficiency.  Prep- 
arations of  the  type  of  neosalvarsan  are  in  great  demand  because 
of  the  rapidity  with  which  they  can  be  administered.  Where,  as  in 
a  British  hospital  (Grajewski)  120  injections  are  given  in  eightv 
minutes  the  need  for  speed  and  exceptional  technical  accom- 
plishment is  apparent.  Carle  reports  from  his  service  that  three 
injections  are  given  each  patient  in  twenty-five  days.  This  is 
obviously  below  modern  standards.  The  British  are  much  more 
thorough  and  seem  to  average  eight  injections  per  patient  (89.- 
000  to  11,000  patients  in  Hospital  No.  39).  Twelve  injections  are 
given  according  to  Grajewski,  at  Rouen.  It  will  be  recalled  by 
way  of  comparison  that  Gennerich,  whose  results  have  been  ex- 
ceptional, at  the  Marine  Hospital  at  Wik  in  Germany,  before  the 
war,  gave,  in  early  secondary  cases,  from  two  to  four  courses  of 
six  injections  each.  Hirschman  states  that  the  British  use  intra- 
muscular more  than  intravenous  technic.  The  complications  of 
salvarsan  administration  seems  to  be  few  (dermatitis  and  jaun- 
dice 152  cases  in  S9.000  injections,  for  example)  and  the  deaths 
on  the  same  service,  about  one  in  8,000  injections.  Deaths  in  the 
United  States  Army  were  estimated  by  Nichols  at  one  in  5,000 
injections. 
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Mercurialization  seems  to  be  prevailingly  intramuscular,  the 
biniodide,  20-25  injections  (Carle),  grey  oil,  etc.  Mouth  prophy- 
laxis seems  to  be  effective. 

The  Wassermann  is  used  in  the  main  merely  to  determine" 
the  status  of  the  case,  and  not  necessarily  to  determine  the  amount 
ot  treatment,  since  men  free  from  symptoms  are  sent  back  to  the 
trenches  regardless  of  the  findings  (Hirschman). 

Nothing  conspicuously  new  seems  to  have  developed  in  the 
management  of  gonorrhea.  The  permanganate  irrigation  seems 
to  have  an  unfailing  popularity.  Vaccines  are  liberally  used  by 
the  British  in  complications.  The  standard  for  discharge  from 
the  Rouen  service  (Grajewski)  is  three  negative  smears  at  five 
day  intervals,  and  the  patient  loses  all  leave  for  a  year. 

From  such  information  as  is  obtainable,  then,  it  appears  that 
modern  methods  of  diagnosis  and  treatment  of  syphilis  in  par- 
ticular, are  receiving  as  much  of  a  trial  as  the  demands  of  the 
militarv  situation  permit.  Hard-pressed  for  time  and  over-run 
with  patients,  it  is  not  to  be  expected  that  many  remarkable  in- 
dividual studies  will  be  made  by  the  men  engaged  in  this  work. 
The  value  of  the  records  of  these  enormous  services  is  problem- 
atic, and  will  depend  in  large  measure  on  the  perfection  of  the 
system  which,  it  is  to  be  hoped,  will  in  every  army  and  country 
follow  the  once-infected  soldier  throughout  his  service  and 
throughout  his  life.  No  more  colossal  experiment  to  prove  or 
disprove  the  possibility  of  our  golden  hope,  the  abortive  cure, 
could  be  imagined. 

SUMMARY. 

The  imperative  necessity  for  action  on  the  problem  of  vene- 
real disease  has  carried  Europe  for  the  time  being  well  ahead  of 
this  country  in  movements  designed  to  deal  with  this  problem. 

The  Anglo-Saxon  programs  of  England  and  West  Australia 
are  conservative  for  the  trend  of  the  times  and  confined  to  cura- 
tive rather  than  to  prophylactic  effort. 

The  programs  of  other  European  countries,  under  the  strain 
of  military  necessity,  and  guided  by  a  tradition  of  regulated  pros- 
titution, have  adopted  radical  prophylactic  programs,  in  addition 
to  the  basic  measures  relating  to  treatment. 

Germany  has  progressed  farther  than  any  other  country  in 
the  extension  of  medical  prophylaxis  to  army  and  civil  popula- 
tion. Italy  and  France  have  carried  officialized  prostitution,  fol- 
lowing the  precedent  of  Japan,  into  their  army  systems. 
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In  preparation  for  the  venereal  problems  incident  to  the  close 
of  the  war,  Germany's  preparation  seems  to  lead  the  world. 

The  United  States,  long  backward  in  the  movement,  has  now 
adopted  a  strong  military  with  a  weak  or  non-existent  civil  pro- 
gram. Civil  effort  is  still  local  and  spasmodic  in  its  manifesta- 
tions, though  encouraging. 

A  timely  combination  of  organized  sentiment,  official  per- 
spicacity and  principle,  and  an  unsavory  Mexican  border  experi- 
ence has  committed  us  to  a  policy  of  repression  of  prostitution, 
combined  with  all  forms  of  personal,  educational  and  social  pro- 
phylaxis. 

The  standing  of  the  United  States  Army  in  the  matter  of 
venereal  morbidity  has  not  always  been  the  best. 

We  experienced  the  expected  wave  of  mobilization  morbid- 
ity, the  National  Army  rate  reaching  the  proportions  of  live  times 
the  present  British  rate.  Extraordinary  improvement  has  re- 
cently occurred. 

Our  medical  service  has  been  only  fairly  efficient  in  the 
early  recognition  of  syphilis. 

Educational  prophylaxis  is  occupying  an  increasingly  im- 
portant place  in  the  eft'orts  of  all  countries. 

Aledical  prophylaxis  by  the  station  method,  with  attention 
to  the  time  factor,  is  one  of  the  most  efficient  instruments  in  ex- 
istence for  the  control  of  venereal  infection.  With  only  average 
conditions,  the  failures  range  between  i  and  2  per  cent  of  all 
cases  treated. 

Social  prophylaxis,  based  on  the  growing  recognition  of  the 
fact  that  the  soldier  is  a  human  being,  has  assumed  a  prominence 
never  before  attained. 

The  familiar  influences  are  increasing  prostitution  and  ir- 
regular sexual  relations  on  a  large  scale  all  over  the  world.  The 
chief  danger  to  soldiers  is  from  professionals  behind  the  lines, 
and  clandestines  in  the  war  zones. 

Inspected  prostitution  seems  to  have  no  advantage  over  un- 
inspected. 

Women  are  especial!}-  effective  police  in  this  field. 

The  commanding  officer  is  an  important  factor  in  the  con- 
trol of  a  venereal  situation. 

This  country  should  utilize  every  means  to  educate  each  man 
called  to  the  colors  before  he  is  mobilized,  and  should  at  once 
take  steps  to  imitate  the  preparations  of  Germany  for  the  close 
of  the  war  and  the  disposal  of  infected  men,  including  their  sur- 
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veillance  by  civilian  agencies  and  clinics.     At  these  points  our 
program  is  weakest. 

Miscellaneous  points  drawn  from  European  experience  in- 
clude special  risks  to  enlisted  men,  troop  transport,  convalescent 
infections,  relation  of  pay  to  temptation,  increase  of  syphilis  in 
the  general  population,  etc. 

There  have  been  no  strikingly  new  contributions  to  the  diag- 
nosis and  treatment  of  venereal  disease.  Military  necessity  dom- 
inates this  field  also,  and  treatment  in  general  has  to  draw  a  com- 
promise between  curative  ideals  and  the  refitting  of  the  patient 
for  further  service. 

Standardization  of  treatment,  a  much  to  be  desired  end,  has 
been  undertaken  for  the  United  States  Army. 

British  Army  results  probably  represent  the  optimum  now 
being  attained  outside  of  Germany,  on  whose  methods  no  infor- 
mation is  obtainable. 
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EDITORIAL  NOTE. 

A.  vS.  Warthin. 

The  statistics  of  the  incidence  of  venereal  disease  in  the 
American  Army,  as  shown  by  the  chart  given  in  Dr.  Stokes' 
article,  are  frequently  quoted  to  show  the  favorable  results  ob- 
tained by  the  introduction  of  medical  prophylaxis.  Other  fac- 
tors, however,  must  be  considered  before  the  decline  in  the  inci- 
dence of  these  diseases  since  1909  can  be  ascribed  entirely  to  the 
effects  of  prophylaxis.  The  withdrawal  of  the  army  from  the 
tropics,  its  reduction  in  size,  the  small  number  of  new  recruits, 
and  educational  factors  as  well  must  be  considered  in  the  analy- 
sis of  this  diminished  venereal  incidence  in  the  army  between 
1909  and  191 5.  As  soon  as  the  troops  were  again  brought  into 
service  on  the  border  with  new  recruits  the  incidence  began  to 
rise  in  1913.  The  statement  is  frequently  heard  and  also  some- 
times published  that  the  experience  of  the  American  Navy  with 
medical  prophylaxis  has  been  similarly  successful  in  reducing 
the  incidence  of  venereal  disease  in  the  Navy.  As  a  matter  of 
fact  the  statistics  for  the  Navy,  as  shown  by  the  charts  published 
in  Holcomb's  article,  show  that  since  1909,  during  the  eight  years 
in  which  medical  prophylaxis  has  been  carried  out  in  the  Navy, 
venereal  infection  has  increased  instead  of  diminishing.  Under 
the  system  of  medical  prophylaxis  the  admission  rate  for  gonor- 
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rhea  has  almost  doubled,  that  for  chancroid  has  more  than  dou- 
bled, while  that  for  syphilis  is  but  little  higher.  It  is  also  very 
probable  that  the  Navy  statistics  are  more  reliable  than  those 
from  the  army.  See  Tables  i,  2,  and  3.  There  is,  however, 
a  still  better  way  of  estimating  the  effects  of  prophylaxis,  and 
that  is  by  considering  the  damage  rate,  as  per  Tables  4,  5  and  6. 
Table  4  for  gonorrhoea  shows  that  when  prophylaxis  went  into 
effect  in  1909  the  damage  rate  per  10,000  increased  to  16.6  and 
has  not  been  lower  than  15.05  since  that  time.  The  damage  rate 
from  gonorrhoea  cannot,  therefore,  be  said  to  show  improvement 
under  prophylaxis.  As  far  as  chancroid  is  concerned  the  dam- 
age rate  for  the  four  years  preceding  1909  is  lower  than  for  any 
year  since.  Table  6  shows  that  the  damage  rate  for  syphilis  since 
191 1  is  somewhat  lower  than  in  pr_C2ding  years.  It  is  possible 
that  the  use  of  salvarsan  may  be  responsible  for  this  apparent 
improvement  rate  in  the  damage  rate  of  syphilis.  Taking  it  all 
in  all  the  damage  rate  from  venereal  disease  in  the  Navy  has  been 
raised  rather  than  lowered. 

Most  significant  are  the  efforts  made  in  certain  states,  as  Cal- 
ifornia and  Michigan,  to  attack  the  venereal  problem  from  the 
standpoint  of  communicable  diseases  dangerous  to  the  public 
health.  A  new  epoch  has  been  opened  by  the  health  measures 
placing  the  venereal  diseases  in  the  list  of  reportable  diseases. 
The  War  has  brought  about  what  might  otherwise  have  taken 
generations  of  effort. 

That  some  of  the  citizens  of  the  State  of  Michigan  are  awake 
to  the  significance  of  the  situation  is  shown  by  two  meetings  held 
in  Detroit  last  spring,  at  which  the  State  Social  Hygiene  Associa- 
tion was  revived,  and  by  the  called  meeting  held  in  Jackson  in 
September.  At  this  meeting  a  definite  program  was  adopted.  The 
following  set  of  resolutions  previously  adopted  by  a  similar  meet- 
ing in  California  was  unanimously  adopted,  and  a  permanent 
Committee  appointed  to  go  before  the  Governor  with  the  request 
that  a  State  Commission  for  the  Control  of  Venereal  Disease  be 
appointed,  and  that  active  measures  for  the  prevention  of  vene- 
real infection  at  Camp  Custer  be  carried  out: 

Program  for  the  Prevention  of  VenErEal  Diseases  in  the 
State  of  Michigan. 

I.  Prostitution  is  to  be  suppressed  vigorously  and  continuously, 
through  the  enforcement  of  the  State  laws,  and  the  issuance  of  certificates 
of  health  to  prostitutes  for  use  in  soliciting  is  not  to  be  included  in  this 
program. 
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2.  Prostitutes  brought  to  the  attention  of  the  police  or  health  au- 
thorities are  to  be  examined;  and  all  persons,  male  or  female,  capable  of 
spreading  venereal  disease  are  to  be  isolated,  under  the  provisions  of  the 
public  health  act,  or  local  ordinance,  and  treated  at  public  expense  as  long 
as  there  is  danger  in  the  opinion  of  the  health  officer,  of  their  exposing 
others. 

3.  Under  no  circumstances  are  infected  prostitutes  to  be  "floated" 
into  other  communities,  and  if  they  are  known  to  go  from  one  community 
to  another,  the  health  officials  of  the  places  of  destination  are  to  be  notified 
at  once. 

4.  The  State  law  requiring  the  report  of  syphilis  and  gonococcus 
infections  by  physicians',  office  numbers,  is  to  bfe  enforced  to  the  letter, 
and  in  addition  physicians  are  to  be  urged  to  obtain,  and  furnish  to  the 
local  health  officers,  the  names  of  the  persons  who  are  suspected  of  dis- 
seminating infection.  The  local  health  officers  are,  therefore,  to  investi- 
gate and  supervise  and  isolate  infectious  cases  according  to  the  circum- 
stances. 

5.  To  provide  and  encourage  the  instruction  of  young  men  and  wo- 
men in  the  advantages  of  a  clean  life  and  the  dangers  from  venereal  dis- 
ease. 

6.  To  provide  adequate  opportunities  for  expert  diagnosis,  treat- 
ment, and  advice  for  infected  persons  financially  unable  to  secure  proper 
attention  for  themselves,  and  to  encourage  the  continuance  of  treatment 
until  the  patient  is  cured,  or  at  least  becomes  non-infectious. 

7.  To  provide  free  laboratory  tests  for  syphilis  and  gonococcus  in- 
fections for  physicians,  and  encourage  greater  use  of  the  tests  for  these 
■diseases  at  the  laboratory  of  the  Bureau  of  Communicable  Diseases  of  the 
State  Board  of  Health. 

The  committee  appointed  at  Jackson  met  the  Governor  and 
the  War  Board,  and  presented  the  situation  to  them.  A  commit- 
tee of  five  was  appointed  by  the  Governor  to  make  reconmienda- 
tions  as  to  the  method  of  proceeding  with  the  preventive  work. 
At  a  meeting  of  the  committee  of  five  held  in  Lansing  the  follow- 
ing recommendations  were  submitted : 

I.     The  sources  of  infection  to  be  located  in  every  possible  way. 

By  securing  the  co-operation  of  the  military  medical  authorities  in 
the  reporting  of  cases  from  whom  soldiers  have  acquired  infection. 

The  appointment  by  the  State  Board  of  Health  of  a  special  medical 
inspector  to  be  stationed  at  Battle  Creek,  and  the  detailing  of  inspectors 
to  other  points  if  necessary. 

Co-operation  with  the  local  health  authorities  of  various  communities 
in  the  State. 
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Suggestions  to  the  cities  of  Battle  Creek  and  Kalamazoo  of  the  desir- 
ability of  securing  the  services  of  full-time  Health  Officers. 

Furnishing,  by  the  State,  of  free  laboratory  tests  for  venereal  dis- 
eases. 

2.  Segregation  of  infected  persons. 

Infected  soldiers  to  be  segregated  in  camp,  by  military  authority. 

Infected  women  to  be  segregated  in  detention  hospitals  or  by  house 
quarantine,  if  necessary. 

Hospital  facilities  at  Detroit  and  Ann  Arbor  being  now  available, 
the  Commission  recommends  the  use  of  these  hospitals  until  further  ar- 
rangements can  be  made. 

3.  The  treatment  of  infected  persons. 

Soldiers  to  be  treated  in  camp  by  the  military  medical  authorities. 

Infected  cases  in  the  civil  population  to  be  cared  for  in  the  segrega- 
tion hospitals  above  mentioned  and  in  free  clinics  to  be  established  at 
various  points  in  the  State. 

4.  The  supervision  of  cured  or  arrested  cases. 

By  paid  social  workers  in  each  of  the  several  communities  near  the 
encampment. 

5.  By  enlargement  of  the  protected  zone. 

The  military  authorities  to  be  requested  to   extend   the   zones   under 
authority  of  the  Act  of  May  18,  1917. 

6.  By  a  campaign  of  education. 

In  the  military  camps,  thorough  co-operation  with  the  Medical  Corps 
of  the  army. 

In  communities  throughout  the  State,  under  the  auspices  of  the  State 
Board  of  Health. 

The  above  program,  it  is  realized,  is  not  complete.  It  offers,  how- 
ever, a  definite  step  in  the  direction  of  lessening  the  terrible  menace  which 
is  now  confronting  the  nation  and  it  further  will  give  the  State  of  Mich- 
igan the  distinction  of  being  a  leader  in  this  field  of  public  health  pro- 
tection. 

STATE  BOARD  OF  HEALTH  GIVEN   SUPERVISION. 

These  recommendations  were  accepted  by  the  Governor  and 
the  State  Board  of  Health  was  directed  to  proceed  with  the  pre- 
ventive measures  sviggested.  Co-operation  of  the  State  Board 
of  Health  with  the  military  authorities  at  Camp  Custer  has  al- 
ready been  secured  and  the  machinery  of  the  State  Health  Office 
has  already  been  set  in  action  along  the  lines  outlined  in  the  rec- 
ommendations of  the  committee.  Blanks  for  the  reporting  of 
gonorrhoea  and  syphilis  have  already  been  distributed,  and  the 
response  from  the  physicians  of  the  state  is  more  encouraging 
than  was  anticipated.  The  blank  used  in  reporting  these  diseases 
is  shown  here : 
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WAR  MEASURE 

PHYSICIAN'S  REPORT  OF  A  CASE  OF  GONORRHOEA 
OR  SYPHILIS. 

(This  report  must  be  mailed  to  the  State  Board  of  Health  as 
SOON  as  the  physician  has  knowledge  of  a  case  of  gonorrhoea 
or  syphilis  not  to  his  knowledge  previously  reported.) 

TO  THE  STATE  BOARD  OF  HEALTH : 

There  has  come  to  my  knowledge  a  case  of 

(Gonorrhoea  or  Syphilis) 

in  the  of  

(Township,  city  or  village)         (Name  of  township,  city  or  village) 

County  of  ,  State  of  Michigan. 

Name,  initials  or  office  number  of  the  person  infected 

Age  Sex Single  

(Male  or  female) 

Married  Widowed  

Gonorrhoea. 
When  contracted Source  of  infection 

Is  patient  so  guarded  as  not  to  be  able  to  infect  others 

Syphilis. 

When  contracted Source  of  infection 


Stage:    Primary  (  ),  Secondary  (   ),  Tertiary  (  )     Lesions  present. 

Is  patient  so  guarded  as  not  to  be  able  to  infect  others 

(Signed)   M.  D. 

Date 191 ... .       Post  Office 


In  many  instances  it  will  be  a  decided  advantage  to  the  public 
health  if  the  physician  will  report  not  only  the  information 
asked  for  above,  but  a  complete  history  of  the  case,  and  thus 
give  opportunity  to  institute  such  restrictive  measures  as  are 
indicated. 

Complete  and  prompt  reports  of  ophthalmia  neonatorum  must 
be  made. 

The  State  Board  of  Health  has  placed  a  special  Health  Offi- 
cer at  Battle  Creek  for  the  protection  of  Camp  Custer.  Since 
November  18,  1917,  this  office  has  apprehended  and  placed  under 
treatment  the  following  number  of  venereal  disease-carriers : 

"4zj.  women  in  the  Hermann  Kiefer  Hospital,  Detroit. 
6  ivomen  in  the  Jackson  Hospital. 
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12  ivojiicn  in  the  Dcvore  Hospital,  Grand  Rapids. 

2  zvonioi  in  Harper  Hospital,  Detroit. 

5  2vonien  in  their  oivn  homes. 
20  men  in  the  State  Board  of  Health  Hospital,  Battle  Creek. 
January  26,  1918.  W.  F.  English,  Director.'" 

For  all  cases  placed  in  hospitals  the  State  War  Board  is 
paying  $15.00  per  week,  the  total  cost  of  board  and  treatment. 
In  the  local  State  Board  of  Health  Hospital  at  Battle  Creek  the 
cost  per  patient  is  very  much  less. 

As  a  final  comment  upon  this  question,  the  Great  War  will 
be  well  worth  while  if  through  it  society  is  brought  to  realize  the 
significance  of  the. venereal  diseases  and  to  put  them  upon  the 
basis  of  dangerous  communicable  diseases. 

Warthin,  A.  S.:    Bulletin   "Public   Health"   of   Michigan   State 
Board  of  Health,  Oct.-Nov.,  1917. 

VENEREAL  DISEASES  IN  THE  NAVY. 


TABLE 

I. 

GONORRHOEA. 

ADMISSION  RATE 

ADMISSION  RATE 

YEAR 

PER  CENTUM 

YEAR 

PER  CENTUM 

1880 

3.02 

1899 

2.48 

1881 

3-o8 

1900 

2.20 

1882 

3.28 

1900 

2.29 

1883 

3-59 

1902 

2.46 

1884 

3-71 

1903 

2.77 

1885 

4.02 

1904 

3-72 

1886 

4-23 

1905 

5.04 

1887 

4. II 

1906 

6.20 

1888 

3-47 

1907 

4.90 

1889 

2.81 

1908 

5-6q 

1890 

2.43 

1909 

Prophylaxis  10.25 

189I 

2.46 

I91O 

begun 

10.39 

1892 

2.79 

I9II 

9.21 

189.? 

2.51 

I912 

8.72 

1894 

4.00 

I913 

8.06 

1895 

2.50 

I914 

8.49 

1896 

2.13 

I915 

8.79 

1897 

2.05 

1916 

8.26 

1898 

2.09 
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TABI,E 

II. 

CHANCROID. 

ADMISSION  RATE 

ADMISSION  RATE 

YKAR 

PER  CENTUM 

YEAR 

PER  CENTUM 

1880 

.76 

1899  . 

1.08 

1 881 

I. 21 

1900 

.90 

1882 

1-35 

I9OI 

.80 

1883 

1.32 

1902 

.90 

1884 

2.00 

1903 

1.06 

1885 

1.96 

1904 

1-33 

1886 

2.18 

1905 

1.30 

1887 

1.73 

1906 

1 .72 

1888 

2.29 

1907 

1. 19 

1889 

1.05 

1908 

1-25 

1890 

1 .29 

igog  ] 

Prophylaxis 

2.75 

189 1 

.86 

igio 

begun 

3-37 

1892 

1. 00 

igii 

3.14 

1893 

1.40 

igi2 

3  50 

1894 

1.66 

1913 

2.81 

1895 

I-I5 

1914 

4-33 

1896 

.92 

1915 

3  23 

1897 

.86 

igi6 

3  50 

1898 

.91 

TABLE 

III. 

SYPHILIS. 

ADMISSION  RATE 

ADMISSION  RATE 

YEAR 

PER  CENTUM 

YEAR 

PER  CENTUM 

1880 

5-39 

1899 

1-95 

1881 

4.90 

1900 

1-95 

1882 

5.86 

I9OI 

2.03 

1883 

4 .  60 

1902 

1-93 

1884 

4.00 

1903 

2. 19 

1885 

3.68 

1904 

2. 16 

1886 

3-90 

1905 

^■Zl 

1887 

3.25 

1906 

2.69 

1888 

3-85 

1907 

1.90 

1889 

3.66 

1908 

1.89 

i8qo 

3-07 

igog  ] 

Prophylaxis 

2.58 

1 89 1 

2.45 

igio 

begun 

2.25 

1892 

2.09 

igii 

2.71 

1893 

2.03 

igi2 

2.30 

T894 

3-05 

1913 

2.  ig 

1895 

1. 81 

1914 

i.gS 

1896 

1.68 

1915 

2.13 

1897 

1-57 

igi6 

2.22 

1898 

1-59 
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TABIvE   IV. 


damage;  rate  for  gonorrhoea  (urethra), 


AVERAGE 

DAMAGE 

YEAR 

COMPLEMENT  ADMISSIONS  D. 

DIS. 

SICK  DAYS  DAMAGE 

PER  10,000 

1880 

10233 

309 

22 

5932 

27.20 

26.5 

1881 

III18 

343 

3 

5436 

16.39 

14-7 

1882 

1063 1 

350 

3 

5279 

15.96 

15.01 

1883 

9874 

354 

3 

5287 

15.98 

16. 1 

1884 

10948 

407 

6 

7507 

23-50 

21.4 

18S5 

919I 

370 

4 

5810 

17.91 

19.4 

1886 

9188 

389 

5618 

15-39 

16.7 

1887 

9618 

396 

4641 

12.71 

13.2 

1888 

9955 

348 

3 

4109 

12.72 

12.6 

1889 

11219 

316 

I 

5203 

19-25 

17. 1 

1890 

II 768 

286 

2 

4665 

13-87 

II. 7 

189I 

11501 

284 

3 

5066 

15-37 

13-3 

1892 

1 1 775 

329 

2 

5080 

14.87 

II. 7 

1893 

12109 

304 

3 

4717 

14-52 

II. 9 

1894 

12520 

501 

4 

7103 

21-45 

17. 1 

1895 

13191 

330 

6032 

16.52 

12.5 

1896 

14196 

303 

I 

5210 

14-73 

10.3 

1897 

15734 

323 

2 

613I 

17.79 

II-3 

1898 

23986 

503 

28 

10735 

43-40 

18. 1 

1899 

20819 

517 

9 

1 1 586 

36.24 

17-4 

1900 

23756 

525 

9 

10794 

33-99 

14-3 

I9OI 

26873 

617 

2 

I0816 

30.63 

II-3 

1902 

31240 

771     I 

6 

10360 

31-88 

10.2 

1903 

37248 

1032 

I 

1 1643 

32.39 

8.6 

1904 

40555 

1512 

15 

14953 

48-35 

II. 8 

1905 

41313 

2085 

II 

I5137 

46.96 

11-3 

1906 

42529 

2640 

7 

17958 

52.69 

12.3 

1907 

46336 

2274 

8 

I3912 

42.11 

9.08 

1908 

52913 

3015 

14 

18229 

56.80 

10.7 

1909 

'^7^12 

5861 

ZZ 

28801 

95-40 

16.6 

I9IO 

58340 

6064 

17 

31836 

95-72 

16.4 

I9II 

61399 

5660 

26 

33867 

105.80 

17.2 

I912 

61897 

5403 

26 

35140 

109.00 

17.6 

1913 

65926 

5320 

27 

33204 

104.46 

15-8 

1914 

6714X 

5703 

ID 

36218 

104.22 

iS-5 

I9IS 

68075 

5085 

11 

35404 

102.49 

1505 

I916 

69294 

5731 

7 

43357 

121.96 

17.6 
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TABLE    V. 

DAMAGE  RATE  FOR  CHANCROID. 

AVERAGE 

DAM.\GE 

YEAR 

COMPLEMENT  ADMISSIONS   D.           DIS. 

SICK  DAYS 

DAMAGE 

PER  10,000 

1880 

10235 

78 

2 

1302 

4-55 

4-4 

1881 

II 118 

135 

I 

2602 

7.62 

6.8 

1882 

1063 1 

144 

2 

2819 

8.72 

8.2 

1883 

9874 

131 

3051 

8.35 

8.3 

1884 

10948 

219 

I 

4833  , 

13-70 

iS-i 

188s 

919I 

181 

2 

3614 

10.90 

11.8 

1886 

9188 

201 

5 

4095 

13-71 

14.9 

1887 

9618 

167 

2878 

7.88 

8.1 

1888 

9955 

228 

2968 

8.10 

8.1 

1889 

11219 

118 

2714 

7-43 

6.6 

1890 

1 1 768 

152 

3416 

9-35 

7-9 

189I 

ii.SOi 

100 

1939 

5-31 

4.6 

1892 

1 1775 

118 

2046 

5.59 

4.7 

1893 

12109 

170 

I 

2913 

8.47 

6.9 

1894 

12520 

208 

I 

3817 

10.94 

8.7 

1895 

13191 

152 

I 

3401 

9.81 

7.4 

1896 

14196 

131 

3481 

9-51 

6.6 

1897 

15734 

136 

I 

2754 

8.04 

5-1 

1898 

23986 

219 

5 

5305 

17-03 

7-1 

1899 

20819 

226 

3 

5747 

17.24 

8.2 

1900 

23756 

214 

I 

5189 

14.67 

6.1 

I9OI 

26873 

217 

2 

5592 

16.31 

6.0 

1902 

31240 

284 

5788 

15.85 

5-0 

1903 

37248 

396 

7644 

20.94 

5-6 

1904 

40555 

542 

4 

7661 

22.93 

5-6 

1905 

41313 

538 

2 

5469 

15.98 

3-8 

1906 

42529 

733 

6562 

17.97 

4-2 

1907 

46336 

534 

631 1 

17.29 

3-7 

1908 

52913 

665 

6570 

17-95 

3-3 

1909 

57172 

1573 

I 

9539 

26.63 

4-6 

I9IO 

58340 

1968 

I 

9975 

27.82 

4.7 

I9II 

61339 

1929 

12547 

34-37 

5-5 

1912 

61897 

2169 

12634 

34.51 

5-5 

I9I3 

65926 

i8S5 

II 464 

31.40 

4-6 

I914 

67141 

2908 

I 

14749 

40.90 

6.0 

I9IS 

68075 

2200 

10521 

28.82 

4.2 

iqt6 

69294 

2436 

I 

12816 

35-51 

5-1 
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TABIvE   VI. 


DAMAGE  RATE  FOR  SYPHILIS. 


AVERAGE 

DAMAGE 

YEAR 

COMPLEMENT  ADMISSIONS 

D. 

DIS. 

SICK  DAYS 

DAMAGE 

PER  10,000 

1880 

10235 

552 

Zl 

15527 

61.42 

60.0 

1881 

III18 

545 

18 

14548 

49-35 

44-3 

T882 

1063 1 

623 

22 

13898 

49.07 

46.1 

1883 

9874 

454 

28 

1 1432 

45.81 

46.3 

1884 

10948 

438 

24 

128 1 7 

47-51 

43-3 

1885 

919I 

339 

19 

8392 

32-49 

35-3 

1886 

9188 

359 

21 

9530 

36.60 

39-8 

1887 

9618 

313 

II 

8546 

28.91 

•^0.0 

1888 

9955 

384 

•13 

9416 

32.72 

32.8 

1889 

11219 

411 

18 

I2196 

42.90 

38-2 

i8go 

II 768 

362 

8 

10095 

31-65 

26.8 

1891 

11501 

282 

19 

9489 

35-49 

30.8 

1892 

1 1 775 

247 

15 

8629 

31-57 

26.8 

1893 

12109 

246 

14 

7739 

28.69 

23.6 

1894 

12520 

383 

21 

10635 

40.13 

32.0 

189s 

13191 

239 

13 

1 1 965 

39.28 

29.7 

1896 

1 41 96 

239 

21 

10239 

38.95 

27-4 

1897 

15734 

248 

29 

1 1 289 

40.92 

26.0 

1898 

23986 

383 

78 

II 720 

71.60 

29.8 

1899 

20819 

406 

45 

15425 

65-75 

31-5 

1900 

23756 

465 

78 

21791 

99-03 

41.6 

1901 

26873 

546 

2 

IZ 

21656 

96-83 

.36.0 

1902 

31240 

606 

69 

26794 

107.89 

34-5 

1903 

27248 

816 

132 

341 12 

159-44 

42.8 

1904 

40555 

880 

125 

32389 

150.98 

37-2 

1905 

41313 

981 

5 

92 

39632 

157.06 

38-0 

1906 

42529 

1 147 

91 

41248 

158.48 

37-2 

1907 

46336 

881 

105 

32656 

140.62 

30.3 

1908 

52913 

lOOI 

2 

116 

36645 

I59-II 

30.0 

1909 

57172 

1476 

5 

166 

49647 

221.49 

38.7 

1910 

58340 

1316 

3 

114 

47971 

189.92 

32.5 

1911 

61399 

1668 

2 

84 

66660 

225 . 62 

36.7 

1912 

61897 

1426 

75 

56841 

192.80 

31 -I 

1913 

65926 

1447 

4 

70 

62630 

208.58 

31-6 

1914 

67141 

1332 

2 

49 

53016 

170.72 

25-4 

1915 

68075 

1454 

3 

60 

65682 

211.45 

^1.6 

1916 

69294 

1542 

5 

62 

67814 

218.78 

31-5 
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INFECTIVE  JAUNDICE. 

( Spirochaetosis  icterohaemorragica.) 

Robert  L.  Now, 
Ann  Arbor. 

Infective  jaundice,  known  also  as  Weil's  disease,  epidemic 
catarrhal  jaundice,  etc.,  has  come  into  prominence  during  the  last 
three  years  as  a  war  infection.  First  reference  to  it  appears  in 
"De  internis  afifectionibus"  attributed  to  Hippocrates  and  is  de- 
scribed as  the  fourth  kind  of  javmdice.  The 'first  undoubted  ref- 
erence, however,  is  that  of  Cleghorn,  (1745),  who  describes  an 
epidemic  in  Minorca.  Other  epidemics,  1793,  1794,  were  men- 
tioned by  Hirsch.  D.  Larrey,  (1800),  at  the  siege  of  Cairo  drew 
especial  attention  to  the  infectiousness  of  a  disease  characterized 
by  icterus  and  haemorrhage.  Budd,  1845  ;  Ozanam.  184Q ;  Mon- 
newt,  1859;  Carville.  1859;  Worms,  1865;  Genouville,  Blachey, 
Hirard,  Trousseau,  Laveran,  Londouzy,  1882;  Lancereau.  1882; 
Mathieu,  1886;  Weil,  1886,  have  recognized  the  clinical  entity 
and  described  cases.  It  is  possible  that  the  etiological  factor  was 
not  the  same  in  all  cases  as  the  descriptions  vary  somewhat  among 
themselves.  However,  the  injustice  of  attaching  Weil's  name  to 
the  disease  following  his  description  of  four  cases. is  evident  and 
especially  so,  in  view  of  the  fact  that  Mathieu.  a  few  months  be- 
fore Weil's  publication,  had  called  attention  to  the  fact  that  the 
clinical  picture  deserved  the  title  of  infectious  jaundice. 

Extensive  epidemics  have  been  described, — one  in  Rotter- 
ham,  1863,  involved  300  persons,  others  especially  noticeable  oc- 
curred in  England  in  1894,  1901,  191 1.  During  the  Civil  War 
in  the  United  States,  there  were  22,569  cases  with  161  deaths  in 
the  Federal  Army  of  2.218,559  men.  The  Boer  War  had  5.648 
cases  with  unknown  mortality.  Among  the  civilian  population 
and  troops  about  Paris  in  1870.  '71,  and  '72,  it  was  common.  799 
cases  out  of  33.000  Bavarian  troops  stationed  at  Prais  having 
been  reported.  Epidemics  of  greater  or  less  extent  have  been  not- 
ed in  all  parts  of  the  world. — British  Isles.  France,  Germany, 
Austria,  Russia,  Norway,  Sweden,  Denmark,  Holland,  Switzer- 
land, Italy,  Greece,  Egypt,  Smyrna,  India,  Japan,  China,  vSouth 
Africa,  North  America,  Island  of  Martinique  in  the  West  In- 
dies, Cuba,  Australia,  New  South  Wales.  In  North  America, 
small  outbreaks  have  occurred  in  middle  west,  southern  states, 
Toronto,  etc.     An  extensive  outbreak  in  1899-1900  occurred  in 
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North  Carolina.  In  certain  parts  of  Japan  the  disease  is  both 
endemic  and  epidemic. 

During  the  present  war,  this  disease  has  been  reported  on 
the  western  front  among  French  troops  by  Martin  and  Pettit, 
Costa  and  Trosier,  etc. ;  among  the  British  troops,  by  Stokes  and 
Ryle,  Dawson  and  Hume,  etc. ;  among  the  Itahan  troops,  by 
Monti,  etc.,  among  the  German  troops,  by  Uhlenhuth  and 
Fromme,  Hubener  and  Reiter,  etc.,  and  by  MacKenzie  among 
the  Canadian  troops  in  Salonica. 

While  the  disease  is  known  especially  among  troops  in  the 
field,  it  has  long  been  noted  that  the  cases  in  civil  life  affect  par- 
ticularly sewer  workers,  miners,  butchers,  rice  planters,  and  in- 
mates of  barracks,  poor  houses,  etc. 

GENERAL   CIvINICAL    PICTURE. 

The  clinical  picture  can  be  grouped  according  to  Inada  into 
three  stages,  febril,  icteric,  and  convalescent. 

The  febril  stage,  which  constitutes  the  first  six  or  seven  days 
of  the  illness,  is  commonly  ushered  in  by  chills  and  fever  together 
with  a  feeling  of  faintness  or  giddiness.  This  is  so  abrupt  that 
as  a  rule  the  patient  is  able  to  date  the  onset  from  some  simple 
duty  he  was  performing  at  the  time.  Characteristic  symptoms  of 
vomiting,  headache,  pain  in  the  back  and  limbs  develop  early. 
The  patient  complains  of  great  muscular  weakness,  general  sore- 
ness all  over  the  body  as  if  he  had  been  badly  bruised.  This  may  be 
so  marked  that  the  patient  is  loath  to  move,  even  to  turn  in  bed. 
The  pains  are  usually  restricted  to  the  muscles  of  the  limbs  and 
the  patient  complains  of  unsteadiness  and  inability  to  stand.  Pain 
in  the  eyes  and  vague  adbominal  pains  are  encountered.  Marked 
hyperemia  of  conjunctiva  bulbi  is  seen.  The  accompanying  fever 
varies  from  103°  to  I05°F.    The  urine  contains  albumin. 

The  second  or  icteric  stage  lasts  from  the  sixth  or  seventh  to 
the  twelfth  or  thirteenth  day.  The  symptoms  are  less  severe, 
icterus  appears,  frequently  a  haemorrhagic  diathesis  is  seen,  gen- 
eral muscular  weakness  and  often  nervous  symptoms  which  start- 
ed in  the  febril  stage  are  encountered.  The  urine  shows  albumin 
and  bile  pigments. 

In  the  third  or  convalescent  stage,  the  icterus  disappears,  one 
notices  anaemia  and  emaciation.  An  "after  fever"  occurs  in  30- 
40%  of  cases. 

Death  occurs  most  frequently  during  the  last  of  the  second 
stage. 
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Al'wicnlary  System. — The  tongue  is  excessively  dry,  brown 
in  color,  often  fissured.  Anorexia  is  the  rule.  The  lips  show 
sordes.  In  42%  of  cases,  the  herpes  labialis  become  haemor- 
rhagic.  Vomiting  is  an  almost  constant  symptom  of  the  first 
stage.  The  vomitus  may  be  bilious  and  occasionally  streaked 
with  blood  possibly  swallowed  from  the  naso-pharynx.  Consti- 
pation is  usually  extreme  and  has  to  be  relieved  by  enemata.  A 
few  cases  show  initial  diarrhea.  The  stools  are  usually  some- 
what bile-stained,  occasionally  clay-colored.  Several  cases  are 
on  record  where  haemorrhagic  diarrhea  proved  fatal  but  this  is 
exceptional.  Abdominal  pains  are  always  general.  Usually, 
there  is  unlocalized  tenderness  somewhat  more  marked  in  the 
upper  abdomen. 

The  liver  may  extend  three  finger-breadths  below  the  right 
■costal  margin.     Jn  the  majority  of  cases  it  is  not  palpable. 

The  spleen  is  rarely  palpable. 

Circulatory  System. — The  pulse  rate  is  usually  slow  even 
when  no  jaundice  is  seen.  With  a  fever  of  104^  to  105 -\  the 
pulse  may  be  only  100  per  minute.  Rhythm  is  usually  good. 
Blood  pressure  never  falls  as  in  the  enteric  group  of  diseases. 
Systolic  pressure  ranges  about  120  mm.  of  mercury.  Very  excep- 
tionally, in  severe  cases,  the  rate  is  rapid. 

Respiratory  System. — ^As  a  rule,  no  respiratory  complica- 
tions are  noted.  In  all  severe  cases,  however,  there  is  evidence 
of  an  acute  bronchitis.  In  25%  a  blood-tinged  sputum  bright  or 
rusty  is  noted.  Epistaxis  occurs  in  about  20%.  In  severe  c'ases, 
the  rate  of  respiration  may  increase  to  28  or  30  per  minute  and 
resemble  the  breathing  in  uraemia. 

Urinary  System. — A  small  per  cent  of  cases  have  difficulty  in 
urinating  and  in  a  few,  there  may  be  complete  anuria,  possibly  of 
central  nervous  system  origin.  The  amount  of  urine  during  the 
early  stages  is  usually  diminished.  In  jaundice  cases,  the  urine 
contains  a  large  amount  of  bile  which  may  give  it  a  dark  porter 
color.  Bile  continues  to  be  excreted  until  the  end  of  the  fourth 
or  fifth  week.  Occasionally,  in  the  absence  of  jaundice,  bile  may 
be  detected  in  the  urine.  Albuminuria  is  a  constant  feature  of 
the  pyrexial  stage.  In  severe  cases,  the  quantity  of  albumin  ex- 
creted may  be  considerable  while  in  mild  cases,  there  may  be 
merely  a  trace.  This  albuminuria  may  continue  for  a  long  time  aft- 
er the  javmdice  has  disappeared  and  the  patient  is  well  on  the  road 
to  recovery.  Casts,  hyaline  and  granular,  together  with  red  blood 
cells,  are  seen  in  centrifuged  specimens.     In  severe  cases,  acetone 
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may  be  demonstrated  in  the  urine,  possibly  a  result  of  the  high 
fever  and  vomiting.  All  cases  show  a  greater  or  less  degree  of 
urea  retention  depending  upon  the  extent  of  renal  involvement. 

Nervous  System. — Frontal  headaches  with  pain  behind  the 
eyeballs,  generalized  pains  and  stiffness  are  constant  symptoms. 
Antipyretics  have  little  effect.  The  muscular  pains  in  back  and 
legs  are  very  severe.  General  weakness  and  great  prostration  in 
the  early  stages  are  characteristic.  In  fatal  cases,  twitching  and 
convulsions  may  precede  the  coma  resulting  in  death.  Torpor 
and  even  a  rambling  delirium  may  be  encountered. 

Lyinphatic  System. — The  lymph  nodes  of  the  cervical,  axil- 
lary, and  inguinal  region  are  enlarged,  especially  the  latter  two. 

The  Skill. — Jaundice  does  not  develop  as  a  rule  imtil  the 
fourth  or  fifth  da}^  of  the  illness.  The  color  varies  from  lemon 
yellow  to  a  deep  orange  tint  but  seldom  approaches  the  greenish 
color  of  obstructive  jaundice.  In  some  cases,  jaundice  never  ap- 
pears and  the  diagnosis  is  made  from  the  laboratory  findings  to- 
gether with  the  general  clinical  picture.  By  the  ninth  or  tenth 
day,  the  icterus  has  reached  its  height  and  begins  to  fade.  This 
takes  but  a  few  days.  Haemorrhagic  herpes  labialis  occurs  in 
45%  of  cases  and  is  frequently  of  wide  extent,  covering  at  times 
the  chin  and  upper  part  of  the  neck.  The  herpes  may  form  a 
black  confluent  eruption  about  the  mouth  and  invade  the  nares. 
Petechial  haemorrhages  in  some  cases  are  found  distributed  all 
over  the  trunk.     A  slight  pruritus  may  be  encountered. 

Fever. — Fever  is  high  at  the  onset,  i03°-ioS°  and  even 
above.  This  initial  fever  drops  slowly  by  lysis  so  that  by  the 
end  of  two  weeks  the  temperature  may  be  normal.  A  period  of 
slightly  subnormal  temperature  may  set  in  lasting  one  to  three 
days.  This  may  be  followed  by  complete  recovery  or  a  relapse 
of  the  fever  without  any  other  symptom.  This  secondary  rise  in 
temperature  which  occurs  usually  on  the  fourteenth  or  fifteenth 
day,  lasts  from  four  to  twenty  days.  Between  28  and  40%  of 
cases  show  this  secondary  fever.     It  is  absent  in  fatal  cases. 

DlFrKRKNTlAI,   mACNOSlS. 

Infective  jaundice  is  characterized  by  high  pyrexia,  prostra- 
tion and  conjunctival  congestion  with  absence  of  any  local  symp- 
toms. This  excludes  catarrhal  jaundice,  gallstones  and  cholecys- 
titis. Jaundice  due  to  paratyphoid  and  typhoid  infections  is  ex- 
cluded by  blood  cultures,  the  agglutination  curve,  and  the  fact 
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that  in  these  cases  the  jaundice  develops  as  a  rule  about  the  end 
of  the  second  week.  Exceptionally,  however,  this  enteric  type  of 
jaundice  may  appear  as  early  as  in  cases  of  true  infective  javm- 
dice.  Here  the  atropine  test  (Dawson  and  Hume),  introduced  by 
Capt.  H.  F.  Harris,  R.  A.  M.  C,  in  the  diagnosis  of  typhoid  fever, 
may  help.  One-thirtieth  of  a  grain  of  atropine  sulphate  is  given 
hypodermically  and  the  increase  in  pulse  noted  every  minute  for 
the  next  hour.  If  the  heart  rate  increases  only  ten  beats  or  less, 
the  evidence  is  that  the  patient  is  suffering  from  an  enteric  form 
of  jaundice.  The  test  must  be  made  when  the  heart  rate  is  not 
over  85  per  miniite.  The  most  frequent  .mistakes  in  diagnosis 
are  pneumonia,  pulmonary  tuberculosis  and  trench  fever.  Be- 
tween trench  fever  and  non-icteric  infective  jaundice,  it  is  al- 
most impossible  to  differentiate  in  the  early  stages.  Anticipating 
a  little,  we  may  say  that  the  demonstration  of  the  spirochaeta 
icterohaemorrhagica  either  in  the  blood  or  urine  by  direct  exam- 
ination or  by  G.  P.  inoculation  is  necessary  for  absolute  diagno- 
sis.    This  will  be  discussed  later. 

PROGNOSIS. 

On  the  European  front,  the  mortality  does  not  exceed  6% 
and  is  probably  nearer  3%.  In  Japan,  the  death  rate  is  about 
30%  (Inada  and  Ido).  An  epidemic  in  Alexandria  reported  by 
Valassopoulo  had  32%  mortality.  Sand  with  reports  an  epidemic 
with  10  to  60%  mortality  in  Smyrna. 

Attention  should  be  called  to  the  fact  that,  as  has  been  shown 
by  Merklen,  Salomon  and  Neveu,  Costa  and  Troisier  and  others, 
the  disease  may  present  quite  a  different  picture  from  .the  one 
mentioned  above.  For  example,  certain  cases  of  war  nephritis  are 
due  to  the  same  etiologic  factor  as  infective  jaundice.  Again  cer- 
tain cases  of  meningitis  have  been  shown  to  be  due  to  this  same 
agent  (Costa  and  Troisier).  Attention  has  already  been  called 
to  the  cases  of  non-icteric  infective  jaundice. 

ETIOLOGY. 

It  is  now  definitely  established  that  the  causative  agent  in 
injective  jaundice  is  the  spirochaeta  icterohaemorrhagica.  Other 
agents  have  been  named — notably  typhoid  and  paratyphoid  ba- 
cilli. These,  while  able  to  cause  a  catarrhal  jaundice,  do  not  play 
any  part  in  Weil's  disease. 

The  spirochaeta  icterohaemorrhagica  was  discovered  in  1914 
by  Inada  and  Ido,  two  Japanese  workers.     It  was  discovered  in- 
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dependently  a  year  later  by  Uhlenhuth  and  Fromme  in  Germany. 
The  Japanese  workers  succeeded  in  infecting  guinea  pigs  with  the 
blood  of  early  cases  of  the  disease  and  subsequently  finding  the 
organism  in  the  animal.  Inada  and  Ido's  work  and  subsequent 
work  by  others  has  shown  that  the  human  blood  contains  the 
spirochete  during  the  first  four  to  six  days.  Subsequent  to  this, 
the  organisms  disappear  from  the  blood  stream  and  are  never 
found  in  it  after  the  tenth  to  twelfth  day  of  sickness.  In  the 
guinea  pig,  they  seem  to  localize  in  the  liver  and  kidney  especially. 
This  holds  also  for  man,  but  in  man  the  organism  is  very  hard 
to  demonstrate  at  autopsy  either  by  staining  or  by  the  use  of 
dark  field.  The  assumption  is  that  the  immune  bodies  develop- 
ing in  the  body  destroy  the  spirochetes  in  the  blood  and  those  in 
the  liver  and  kidney.  Certainly  in  man,  this  disintegration  of  the 
organism  is  very  complete,  while  in  the  guinea  pig,  they  find  on 
autopsy  that  the  liver  and  kidneys  are  swarming  with  the  spiro- 
chetes. 

Inada  and  Ido  were  the  first  to  obtain  cultural  growths.  The 
method  originally  used  is  the  same  as  that  used  by  Noguchi  in 
the  growth  of  pallida,  that  is,  a  medium  containing  a  fresh 
piece  of  organ.  (Guinea  pig  liver  was  used  here.)  Reiter,  Mar- 
tin and  Pettit,  and  others  have  used  rabbit  serum  diluted  four  to 
five  times  with  physiologic  salt  solution  or  Ringer's  solution,  ci- 
trated  blood  diluted  with  physiologic  salt  solution,  etc.,  in  all 
cases  covering  the  media  with  paraffin.  Growths  have  been  ob- 
tained on  solid  media.  The  organisms  grow  forming  a  slight 
cloudiness  one  to  two  cm.  below  the  paraffin  layer.  The  optimum 
temperature  is  22  to  25  degrees  C.  Growth  commences  in  three 
to  seven  days. 

As  to  the  organism  itself,  it  is  a  slender,  very  motile  spirochete 
with  an  average  length  of  6  to  9  /a,  width,  .25  p..  At  times  it  may 
attain  a  length  of  12  to  20  [jl.  It  is  wavy,  undulating,  often  seen 
in  the  shape  of  a  letter  S  with  a  hook-like  turn  at  one  end.  Fla- 
gella  have  been  demonstrated  at  either  end,  (Martin,  Pettit,  and 
Vaudremer).  The  body  of  the  organism  is  formed  of  tightly 
twisted  spirals  so  that  in  a  space  of  4  to  5  /a  there  may  be  as 
many  as  10  to  12  coils.  This  gives  a  beaded  appearance  to  the 
spirochete  under  the  dark  field  illumination.  The  extreme  activ- 
ity of  the  organism  is  a  very  noticeable  feature.  It  passes  through 
a  Berkefeld  No.  5  filter. 

When  subject  to  the  action  of  10%  saponin,  the  spirochetes 
in  question  are  not  afifected,  differing  in  this  respect  markedly 
from  other  spirochetes. 
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Among  laboratory  animals  we  find  that  the  guinea  pig  is  the 
most  susceptible  to  the  disease,  which  is  nearly  always  fatal. 
Rabbits  but  rarely  succumb  to  the  infection,  mice  and  white  rats 
frequently.     It  is  fatal  to  dogs. 

Among  guinea  pigs,  death  follows  from  five  to  eight  days 
after  an  I.  P.  injection  with  lesions  similar  to  those  in  man  ex- 
cept that  (  I  )  there  is  usually  somewhat  more  hemorrhage  espe- 
cially in  the  lungs,  and  (2)  the  spirochetes  are  more  numerous 
in  the  liver  of  a  G.  P. 

LABORATORY  DIAGNOSIS. 

The  early  diagnosis  of  infective  jaundice  is  impossible  from 
the  clinical  picture  and  following  the  discovery  of  the  infective 
agent,  laboratory  findings  have  been  resorted  to.  Attempts  to 
find  the  organism  in  the  blood  stream  during  the  early  stages 
meet  with  but  little  success.  The  organisms  are  few  in  number, 
seen  only  with  difficulty  in  a  dark  field  microscope,  and  disappear 
from  the  blood  entirely  by  the  tenth  to  twelfth  day.  An  attempt 
to  find  them  by  staining  or  the  dark  field  takes  but  little  time  and 
should  be  tried.  Presence  of  the  spirochete  in  the  blood  is  best 
demonstrated  by  injection  of  2  or  3  cc.  of  blood  intraperitoneally 
into  guinea  pigs.  The  animals  inoculated  usually  succumb  in 
six  to  ten  days.  Occasionally,  however,  the  period  of  in- 
cubation is  much  longer,  twenty-five  to  thirty  days.  At  autopsy, 
the  organism  can  be  demonstrated  in  the  liver  and  elsewhere 
(Levaditi's  older  method),  but  even  before  death  the  appear- 
ance of  icterus,  etc.,  furnishes  definite  indications.  Blood  or 
tissue  smears  may  be  stained  the  same  as  the  urine  sediment — see 
below. 

As  pointed  out  by  the  Japanese  workers,  the  spirochetes  are 
eliminated  chiefly  by  the  kidneys.  Demonstration  of  the  organ- 
ism in  the  urine  is  then  of  great  value.  Inada  has  shown  that 
the  spirochetes  are  to  be  found  in  52%  of  cases  by  the  tenth 
day,  and  may  be  demonstrated  occasionally  as  early  as  the  second 
or  third  day.  By  the  twentieth  to  twenty-fifth  day,  all  cases 
show  spirochetes  in  the  urine,  which  may  be  present  even  as 
late  as  the  sixty-fifth  day,  but  are  usually  gone  by  the  fourth 
or  fifth  week.  To  demonstrate  their  presence,  a  portion  of  the 
urine,  50  cc.  is  centrifuged.  The  deposit  is  washed  in  distilled 
water  and  re-centrifuged.  Smears  are  made  of  the  deposit. 
These  may  be  stained  by  any  one  of  several  methods,  Harrison's 
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collargol  method,  India  ink  method,  2%  aqueous  solution  of 
Congo  red  as  recommended  by  Benians,  bieosin  method  of  Tri- 
bondear  and  Dubriul  or  best  of  all  by  Fontana's  method  or  one  of 
its  moditications  (Nankivell  and  Sundell).  The  Giemsa  method 
gives  good  results. 

The  modified  Fontana  method  consists  of  (i)  washing 
smears  two  minutes  in  a  mixture  of  8%  formol  and  i%  glacial 
acetic  acid;  (2)  washing  in  absolute  alcohol  one  minute,  dry- 
ing; (3)  wash  in  distilled  water;  (4)  mordanting  in  a  hot  solu- 
tion of  5%  tannic  acid  and  1%  carbolic  acid  for  two  minutes; 
(5)  washing  in  water;  (6)  pouring  over  the  slide  a  stream  of 
2%  silver  nitrate  (containing  enough  ammonia  to  give  it  a  slight • 
opalescence)  until  a  nice  brown  color  is  obtained;  (7)  washing  in 
water,  drying.  Diagnosis  by  smears  alone  is  always  open  to 
error,  especially  in  untrained  hands.  In  case  of  negative  find- 
ings, repeated  examination  must  be  made  and  as  control  careful 
examination  for  the  enteric  group  in  doubtful  cases.  Inoculation 
of  a  guinea  pig  gives  the  best  answer.  Recognition  of  the  or- 
ganism in  the  feces  is  difficult  and  best  carried  out  by  guinea  pig 
inoculation. 

Attempts  by  Costa  and  Troisier,  Pettit  and  others  to  use  com- 
plement fixation  for  diagnosis  show  that  it  is  impossible  to  differ- 
entiate serum  of  infective  jaundice  from  syphilitic  serum. 

The  presence  of  specific  immune  bodies  has  been  demon- 
strated by  Inada  and  others  in  patients  as  early  as  the  eighth  day 
of  the  disease. 

As  a  result  of  the  laboratory  method  of  diagnosis,  it  has  been 
possible  to  demonstrate  that  the  spirochete  icterohemorrhagica 
may  localize  in  various  parts  of  the  body  other  than  in  the  liver 
and  kidney,  notably  in  the  central  nervous  system.  A  number 
of  cases  have  been  reported  of  cerebrospinal  infection  due  to  this 
organism  (Costa  and  Trosier,  and  others).  The  spinal  fluid  in  all 
these  cases  is  highly  infectious  and  the  organism  easily  demon- 
strated by  dark  field  microscope  or  staining. 

Not  less  important  has  been  the  demonstrations  that  some 
cases  of  so-called  War  Nephritis  proved  to  be  nothing  more  than 
the  localization  of  the  spirochete  icterohemorrhagica  in  the  kid- 
ney with  or  without  the  usual  liver  complication.  In  these  cases, 
the  blood  pressure  is  very  low,  severe  anuria  may  be  present 
which,  when  complete,  indicates  a  grave  outcome.  The  blood 
urea  may  reach  as  high  as  6.50  and  in  fatal  cases  always  in- 
creases up  to  death.     The  vomiting  so  often  seen  in  the  usual 
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form  of  the  disease  is  very  likely  influenced  by  this  uremic  pois- 
oning which  may  also  be  responsible  for  the  condition  of  mental 
confusion  frequently  seen. 

AUTOPSV   FINDINGS. 

The  skin  usually  shows  marked  jaundice,  multiple  petechial 
hemorrhages  may  be  present  in  the  skin,  in  the  peritoneum,  peri- 
cardium, and  pleura.  There  may  be  hemorrhage  in  the  heart 
muscle  and  under  the  endocardium.  Small  hemorrhages  in  the 
lung  substance  are  constant  features.  This  is  especially  seen  in 
guinea  pigs.  The  liver  is  usually  normal  in  size,  color  and  con- 
sistency, while  the  kidneys  are  enlarged,  swollen,  bile-stained,  and 
show  multiple  hemorrhages.  Intestine  and  bile  passages  are  nor- 
mal. Axillary  and  inguinal  lymph  glands  are  enlarged  and  sur- 
rounded by  laked  blood. 

MICROSCOPIC   FINDINGS. 

The  liver  presents  microscopically  a  diffuse  granular  degen- 
eration hardly  of  significant  extent.  Exudates  of  polymorpho- 
nuclear leucocytes  in  the  interstitial  tissue  and  small  bile  ducts 
are  almost  suggestive  of  small  abscesses.  Bile  pigment  is  seen 
in  the  liver  cells  without  lobular  distribution.  Bile  pigment  is 
.also  seen  in  the  small  blood  vessels  and  distended  intralobular 
bile  capillaries.    Congestion  is  marked. 

The  kidney  shows  acute  lesions,  granular  degeneration  of  the 
tubular  epithelium  especially  in  the  proximal  convoluted  and  as- 
cending limbs  of  Henle's  loop.  All  tubules  are  involved,  many 
obliterated.  Diffuse  exudates  of  polymorphonuclear  leucocytes 
in  small  numbers  are  seen.  Small  hemorrhages  in  poorly  defined 
areas  involving  several  tubules  occvir.  The  blood  is  for  the  most 
part  in  the  tubules,  widely  distending  them,  a  condition  especially 
marked  in  the  distal  convoluted  portions. 

Lymph  glands  are  found  surrounded  by  laked  blood  and  are 
somewhat  hyperplastic. 

Autopsies  of  the  first  stage  (up  to  the  sixth  or  seventh  day) 
show  spirochetes  by  Levaditi's  method  in  the  liver,  adrenals,  kid- 
neys, involuntary  muscle,  heart  muscle,  thymus,  testicle,  epididy- 
mis, etc.  They  are  intercellular.  As  the  disease  progresses,  the 
spirochete  disappears  first  from  the  liver,  and  those  remaining 
become  intracellular.  During  the  third  stage,  they  are  to  be 
found  in  the  kidney  and  heart  muscle  only.  All  forms  are  intra- 
cellular except  those  in  the  kidney  tubules. 
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TRANSMISSION. 

The  method  of  transmission  in  infective  jaundice  has  already- 
been  indicated,  that  is,  through  body  excretions.  As  we  have 
noted  above,  the  ui^ine  of  a  patient  even  when  well  on  the  road  to 
recovery  may  show  a  large  number  of  spirochetes  Feces  also 
contain  the  organism.  These  facts  with  the  occurrence  of  an 
occasional  carrier  indicate  one  method  of  possible  contagion. 

Not  less  important  is  the  fact  brought  out  by  the  Japanese 
workers  and  verified  on  the  western  battle  front  that  the  disease 
is  endemic  in  ordinary  sewer  rats,  house  rats,  field  rats,  etc.  (40% 
of  the  brown  rats  in  Japan  are  infected).  Noguchi,  also  Jobling 
and  Eggstein,  have  found  the  organism  in  American  rats.  The  ex- 
creta of  these  rodents  have  been  shown  to  be  infectious.  Dogs 
have  been  known  to  contract  and  spread  the  infection. 

Due  to  the  fact  that  this  organism  grows  readily  at  22^  ta 
23° C.  and  is  not  easily  killed,  it  becomes  evident  that  water  pol- 
lution is  a  serious  source  of  infection.  Acid  soils  have  been 
shown  to  have  a  destructive  action  on  the  organisms  in  contrast 
to  neutral  or  alkaline  soil. 

As  to  the  method  of  entrance  of  the  spirochetes  into  the 
body,  the  alimentary  tract  ofifers  a  very  convenient  route.  This, 
however,  does  not  seem  to  be  the  usual  method  of  infection.  It 
has  been  demonstrated  that  the  organism  can  easily  penetrate 
the  unbroken  skin.  In  experiments  on  guinea  pigs,  this  occurs 
in  100%  of  cases  when  placed  on  a  shaven  surface.  One  case 
of  laboratory  infection  is  reported  contracted  by  this  method, 
(Uhlenhuth  and  Fromme).  The  period  of  incubation  is  six  to 
eight  days. 

When  we  recall  the  occurrence  of  infective  jaundice  among 
rice  field  workers,  miners,  etc..  this  method  of  infection  seems 
very  important.  In  Japan,  they  have  been  able  to  show  that  the 
mine  workers  infected  were  those  who  worked  in  the  damp  and 
wet  parts  of  the  mine. 

On  the  French  front,  epidemics  have  been  traced  back  to  a 
given  sector  of  the  line  and  then  even  back  to  a  particular  trench, 
the  only  one  on  that  section  in  which  the  men  were  forced  to 
stand  in  water.  The  possibility  of  food  contamination  due  to 
dirty  hands,  drinking  water,  pollution,  etc.,  remains.  Records 
show  a  few  cases  of  infective  jaundice  resulting  from  rat  bites, 
both  experimental  and  accidental,  and  one  case  is  related  of 
a  German  officer  who  took  care  of  his  pet  dog  while  it  was  sick 
with  infective  jaundice.     The  dog  licked  its  master's  hand  fre- 


—  337  — 

quently  and  as  a  result,  the  officer  contracted  and  died  of  the 
disease.  This  rat-borne  nature  of  the  disease  explains  its  fre- 
quency among  butchers. 

PROPHYLAXIS. 

The  methods  of  prophylaxis  are  already  indicated.  The 
drainage  of  wet  places  in  which  men  are  compelled  to  stand  be- 
comes imperative.  This  prophylaxis  has  yielded  excellent  results 
in  the  hands  of  the  Japanese.  In  certain  mines  where  infective 
jaundice  has  been  known  for  years,  it  has  been  completely 
stamped  out  by  the  simple  procedure  of  draining.  Similar  re- 
sults on  a  limited  scale  have  been  obtained  on  the  Western  front 
where  however  the  necessities  of  war  make  it  difficult  to  meet  the 
required  conditions. 

Use  of  disinfectants,  care  of  excreta,  etc.,  is  self-evident. 
Serum  prophylaxis  can  be  considered  under  two  heads — 
active  and  passive.  The  passive  immunity  is  of  so  short  duration 
that  its  use  as  a  prophylactic  measure  is  useless.  As  a  method 
of  treatment,  it  will  be  spoken  of  later.  Active  immunity  has 
been  especially  studied  by  the  Japanese  with  excellent  results. 
They  have  been  able  to  produce  a  very  good  immunity  in  guinea 
pigs  by  the  use  of  cultures  killed  by  .5%  carbolic  acid.  In  horses, 
they  have  produced  a  very  active  immune  serum.  In  the  case  of 
man,  they  have,  by  the  use  of  two  or  three  injections  from  6  to 
8  days  apart  of  this  .5%  phenol-killed  culture,  been  able  to  obtain 
serum  giving  an  active  Pfeififer  reaction. 

TREATMENT. 

One  naturally  turns  to  salvarsan  treatment  when  spirochetes 
are  involved  but  unfortunately  in  this  disease,  the  results  are  not 
satisfactory.  The  organisms  in  the  tissue  are  not  killed.  The 
condition  of  the  liver  is  also  aggravated  by  the  use  of  arsenic 
compounds. 

By  far  the  best  treatment  and  the  most  promising  at  the  pres- 
ent time  is  the  serum  treatment.  It  has  been  possible  to  obtain, 
as  the  Japanese  workers  have  shown,  a  horse  serum  i/ioo  cc.  of 
which  will  protect  a  200  gm.  guinea  pig  against  i  cc.  of  a  cul- 
ture containing  15  to  20  spirochetes  per  field. 

Injected  in  the  early  stages  of  the  disease,  especially  before 
the  ap]:)earance  of  the  jaundice,  it  has  been  possible  to  prevent 
this  icterus  and  destroy  all  organisms  in  the  blood.  The  treat- 
ment yields  very  favorable  results  on  the  course  of  the  disease. 

The  Pasteur  Institute  has  also  prepared  an  immune  serum. 
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The  sernm  treatment  gives  good  results  in  this  case  of  spiro- 
chetosis apparently  because  of  the  fact  that  unHke  other  types 
this  organism  does  not  become  serum  fast,  relapses  never  occur- 
ring. 

SUMMARY. 

Infective  jaundice  is  caused  by  the  spirochete  icterohemor- 
rhagica.  It  localizes  especially  in  the  liver  and  kidney.  It  is  ex- 
creted in  urine  and  feces. 

The  organism  can  penetrate  the  unbroken  skin.  Its  prin- 
cipal mode  of  infection  seems  to  be  penetration  of  the  skin  of 
the  legs  of  men  compelled  to  stand  in  contaminated  v\^ater. 

The  disease  is  endemic  among  rats  which  act  as  a  constant 
source  of  infection. 

Prophylaxis  is  indicated  by  the  mode  of  infection. 

Vaccine  prophylaxis  has  been  tried  with  apparent  success. 

Serum  treatment  yields  very  satisfactory  results. 
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CEREBRO-SPINAL  FEVER. 

Plinn  F.  Morse,  M.D., 
Detroit,  Michigan. 

Cerebro-spinal  fever  as  a  disease  entity  was  first  clearly  rec- 
ognized by  Vieusseux  in  the  Geneva  epidemic  of  1805.*  This 
was  a  general  epidemic  of  the  people  of  the  city  and  vicinity  af- 
fecting all  ranks  equally. 

The  most  thorough  account  of  the  History  of  Epidemics  of 
Cerebro-spinal  fever  is  that  given  by  Hirsch,  whose  account  is 
here  followed,  and  from  whom  the  historical  references  were 
obtained. 

After  1805,  until  1830  there  were  sporadic  epidemics  in 
Europe  and  the  United  States  especially.  Following  the  Geneva 
outbreak,  the  disease  attacked  the  garrison  at  Grenoble  in  March 
and  April,  1814,  and  also  the  garrison  at  Paris.  From  this  time 
until  1830  there  were  outbreaks  in  Metz,  in  the  province  of 
Genoa,  at  Vesoul  and  at  Dorsten  in  Westphalia,  possibly  the  epi- 
demic at  Wiesentheid  in  Lower  Franconia  and  that  at  Sunderland 
in  1830  reported  by  Scott.  The  confusion  in  diagnosis  and  ten- 
dency of  the  disease  to  simulate  other  infectious  diseases,  a  fact 
still  noticeable  in  the  modern  literature,  was  present  especially  in 
the  early  epidemics.  Thus  in  the  United  States,  it  was  spoken 
of  as  "sinking  typhus",  and  "spotted  fever''  and  "typhus  exan- 
thematicus".  There  was  a  widespread  epidemic  in  New  England 
from  1814-1816,  and  during  the  same  time  in  a  less  intense  form 
in  widely  scattered  areas  of  the  United  States  and  Canada.  After 
tw^o  localized  outbreaks  in  Middletowm,  Connecticut  in  1823,  and 
at  Trumbull,  Ohio,  in  [828,  the  United  States  was  free  until  1842. 
Perhaps  the  most  interesting  period  in  the  history  of  cerebro- 
spinal fever  is  that  which  corresponds  to  Hirsch's  second  period 
from  1 837- 1 850.  During  this  time  widespread  epidemics  broke 
out  in  France,  Italy,  Algiers,  the  United  States,  and  Denmark. 
This  period  is  especially  marked  by  its  prevalence  among  the  mil- 
itary population.  The  observation  of  these  epidemics,  noting  the 
conditions  under  which  thev  occurred,  and  the  manner  in  which 


*  Unless  we  accept  vague  references,  such  as  the  bibHcal  reference 
cited  by  Horder,  "He  went  out  to  his  father  to  the  reapers,  And  he  said 
unto  his  father,  my  head,  my  head.  .  .  .  And  when  he  had  taken  him 
and  brought  him  to  his  mother  he  sat  on  her  knees  until  noon  and  then 
died." 
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the  disease  was  carried  from  place  to  place  by  the  movements  of 
soldiers  was  of  great  service  in  the  early  understanding  of  cere- 
bro-spinal  fever.  Cases  appeared  in  1837  simultaneously  at  Bay- 
onne  and  the  department  of  the  Landes,  and  the  districts  of  Foix 
and  Narbonne.  From  here  epidemics  were  widely  disseminated 
(see  map).  The  disease  at  Bayonne  was  "strictly  limited  to  the 
garrison''.  It  attacked  simultaneously  the  civil  population  of 
small  towns  along  the  Adour,  and  solely  the  garrisons  at  Bor- 
deaux and  La  Rochelle.     It  reappeared  again  in  the  Garrison  at 


,Nen 


Fig.  I. 


Bordeaux  in  1839.  The  transmission  of  the  disease  by  military 
movements  was  shown  in  the  epidemic  in  1838  at  Rochefort 
where  it  broke  out  first  in  isolated  cases  in  a  regiment  coming 
from  Landes,  which  had  had  an  epidemic  among  the  soldiery  in 
1837,  and  later  in  the  civil  and  military  population  of  the  prison, 
llirsch  lays  great  stress  on  this  transmission  by  companies  of 
soldiers  and  special  credit  is  due  to  him  for  his  observations  which 
were  made  long  before  the  causative  organism  was  known.  He 
says  in  part:  "At  the  beginning  of  1839  the  epidemic  appeared 
at  Versailles,  in  the  first  instance  among  those  very  soldiers,  who 
had  come  from  the  Landes,  (Foix  and  Narbonne)  to  Rochefort 
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and  had  been  transferred  thence  in  1838  to  Versailles ;  it  quickly 
attained  the  dimensions  of  an  epidemic  which  was  strictly  within 
the  limits  of  the  garrison  as  were  also  the  occasional  cases  of  the 
following  year  and  the  second  epidemic  in  the  year  1848". 

The  whole  history  of  this  period  is  a  lesson  in  military  dis- 
semination. In  Laval  it  occurred  in  the  garrison  in  1840,  later 
spreading  to  the  town.  Among  the  soldiers  at  Le  Mans  and 
Chateau-Gonthier,  who  had  come  from  Laval  it  appeared  again 
in  1840.  Throughout  the  basin  of  the  Loire  after  this  until  1842, 
there  were  outbreaks  at  Poitiers,  Tours,  Rambouillet,  at  Blais, 
Joigny,  and  Ancerris  and  Nantes.  These  epidemics  started  among 
the  soldiery  and  spread  to  the  townspeople  later.  Another  focus 
was  started  in  northwest  France  at  Brest  among  the  marines  in 
barracks  (1840),  the  troops  at  Caen,  and  the  garrison  of  Cher- 
bourg. A  center  in  northeast  France  sprang  up  at  Metz  (1839) 
and  Strassburg  spreading  into  the  vicinity  as  detachments  of 
troops  moved  about.  At  Nancy  in  1841  all  the  cases  but  one 
were  among  the  military.  From  Foix  and  Narbonne  in  South 
France  in  1837  it  appeared  at  Hers  and  Toulouse  in  1838,  and  in 
the  garrisons  at  Nimes  and  Toulon.  In  the  winter  of  1839  nien- 
ingitis  sprang  up  in  the  garrison  at  Avignon.  During  this  time 
it  was  epidemic  at  Perfignan  and  ]Montbrison.  In  the  winter  of 
1 84 1  it  appeared  at  Marseilles  among  soldiers  who  had  returned 
from  Algiers.  After  1842  it  was  still  seen  occasionally  in  the 
garrison  towns  of  France.  In  the  following  years  repeated  out- 
•  breaks  occurred  in  France,  Italy,  Algiers.  United  States,  and  Den- 
mark with  the  always  recurring  factor  of  military  dissemination 
being  prominent.  A  gradually  spreading  epidemic  in  Algiers  in 
( 1840)  finally  1846- 1847  spread  to  the  Arab  population  in  re- 
mote parts  of  the  country  but  the  first  cases  were  in  the  garrison. 
A  widespread  outbreak  occurred  in  southern  Italy  (1839- 1845). 
There  was  an  outbreak  in  Denmark  from  1845- 1848  called  hjern- 
feber  (brain-fever)  which  reached  to  Iceland.  In  the  period 
from  1 842 -1 850  there  were  repeated  widespread  epidemics  in  the 
United  States  in  widely  separated  parts  of  the  country  not  con- 
nected with  military  operations.  These  outbreaks  extended  from 
Tennessee  and  Alabama  throughout  the  south-central  states  in- 
cluding New  Orleans'  negro  quarter.  From  1854-1868  there  were 
epidemics  in  Sweden,  Norway.  Denmark  and  Germany,  Austria, 
Hungar}',  Russia,  Roumania,  Turkey,  Greece,  thus  becoming 
practically  endemic  over  Europe  but  not  especially  among  the 
military  population. 
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The  disease  was  epidemic  in  Ireland  and  England  and  in 
the  Netherlands  in  the  garrison  at  Arnheim  (1866-1867J,  and 
again  assumed  importance  as  a  military  disease  during  the  Civil 
\\'ar.  Since  1856  there  had  been  frequent  epidemics  in  the  Uni- 
ted States,  one  in  North  Carolina,  and  one  in  New  York  State, 
and  this  slumbering  prevalence  was  awakened  by  the  military 
operations  of  1861-1863.  In  the  winter  of  1861  it  appeared  in 
the  Army  of  the  Potomac,  in  Livingston  Co.,  Mo.,  among  both 
soldiers  and  civilians,  and  in  1862  among  negroes  sent  by  the 
Confederates  to  Memphis.  It  also  was  prevalent  in  1862-1863 
among  troops  in  North  Carolina.  It  became  gradually  dissemin- 
ated from  the  seat  of  war  until  frequent  and  widespread  epi- 
demics were  scattered  over  all  parts  of  the  United  States  until 

The  great  predilection  of  cerebro-spinal  fever  for  the  mil- 
itary population.,  the  reasons  for  which  are  now  well  understood, 
was  especially  emphasized  by  Hirsch.  "Of  62  epidemics  in 
France  the  malady  in  43  was  absolutely  confined  to  the  soldiery 
of  the  place,  in  six  it  was  chiefly  among  the  troops  and  only  oc- 
casional cases  among  the  townspeople,  and  in  five  it  was  equally 
common  among  civil  and  military.  In  Algiers  four  out  of  nine 
epidemics  were  among  the  French  troops  alone  and  four  were 
among  them  and  the  other  inhabitants  equally.  From  the  United 
States  we  have  numerous  accounts  of  the  disease  being  restricted 
to  the  military,  especially  during  the  Secession  War  in  1861- 
1863''.  Other  examples  are  numerous.  Many  of  these  outbreak.^ 
further  emphasize  the  tendency  of  the  disease  to  stick  to  one 
barrack  or  military  detachment  to  the  exclusion  of  others  in  the 
same  encampment. 

At  the  present  time  the  interest  in  this  disease  is  again 
aroused  by  the  experiences  of  the  English,  French  and  Italians 
in  the  present  war  and  by  the  entrance  of  the  United  States  into 
it.  The  disease  has  been  frequent  in  all  the  armies  since  the  com- 
mencement of  hostilities  and  reached  epidemic  proportions  in 
England  during  191 5  especially  among  the  Canadian  recruits  en- 
camped at  Salisbury  Plain  and  in  Australia.  The  experience  of 
the  French  has  been  continuous  and  productive  of  a  large  litera- 
ture on  the  clinical  side  especially.  The  experience  of  the  Eng- 
lish as  crystallized  in  the  report  of  the  Medical  Research  Commit- 
tee has  especially  enriched  our  knowledge  of  the  bacteriology  in 
its  relation  to  specific  therapy  and  to  carriers. 

Already  in  the  cantonments  of  the  United  States,  cerebro- 
spinal fever  has  taken  an  important  place  and  while  it  is  too  soon 
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to  say  just  what  course  it  will  pursue  as  regards  increase  there 
has  been  a  steady  rise  in  the  incidence  up  to  date,  Dec.  14,  191 7. 

Weekly  tables  of  the  incidence  of  various  diseases  among 
United  States  troops  have  been  published  each  week  in  the  Jour- 
nal of  the  American  Medical  Association. 

The  following  abstract  of  Tables  from  the  Journal  show  the 
situation  so  far  as  regards  the  United  States  troops : 

WEEK   ENDING  NEW    CASES 

Oct.  12  16 

Oct.  19  V 12 

Oct.  26  35 

Nov.  2  18 

Nov.  9  3-2 

Nov.  16  50 

Nov.  23  75 

Nov.  30  55 

Dec.  14 (in  one  camp  30)  86 

THE  ORGANISM. 

The  development  of  our  knowledge  of  cerebro-spinal  fever 
is  an  interesting  chapter  in  medicine.  While  the  diplococcus  in- 
tracellularis  meningitis,  now  considered  the  causative  agent,  was 
first  clearly  described  by  Weichselbaum  in  1887,  this  event  can 
trulv  be  said  to  be  less  striking  in  its  relation  to  the  whole  story 
than  is  usually  the  case  when  a  definite  causative  organism  of  an 
infection  is  brought  to  light.  No  subject  in  medicine  shows  bet- 
ter the  gradual  growth  of  our  knowledge  from  building  stones 
fashioned  one  by  one  by  many  workers  than  the  history  of  men- 
ingitis. Meningitis  was  first  established  as  a  disease  entity  sep- 
arate from  diseases  of  the  brain  itself  by  Morgagni  in  1760.  Af- 
ter a  lapse  of  forty-five  years  Vieusseux  (1805)  described  the 
Geneva  epidemic.  This  was  the  first  carefully  presented  clinical 
account,  although  the  disease  had  been  arousing  interest  before 
that  time  in  America  and  its  prevalence  in  New  England  (1806- 
1814)  was  shortly  to  give  rise  to  a  number  of  classical  papers  by 
Strong,  North,  Fish,  Hale,  and  Miner.  When  we  remember  that 
this  was  a  decade  before  the  exodus  of  New  England  medicine 
to  France  to  study  under  Louis  and  two  decades  before  EHsha 
Bartlett  and  his  book  on  Fevers,  we  may  see  here  evidence  of  the 
first  awakening  in  New  England  medical  thought,  which  was  to 
send  voung  men  to  Louis  in  France  and  to  produce  James  Jack- 
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son,  Jr.,  Holmes,  Shattuck,  and  the  Warrens.  While  Morgagni 
recognized  in  general  the  difference  between  disease  of  the  me- 
ninges and  of  the  brain,  inflammation  of  the  pia  as  distinct  from 
the  dura  mater  was  first  pointed  out  by  Porent-Duchatelet  and 
Martinet  in  182 1  and  the  tuberculous,  granular  form  was  first 
distinguished  by  Guerin  and  Guersant. 

The  earliest  clear  description  of  the  pathology  of  simple 
meningitis  is  found  in  the  works  of  Cruveilhier  (1834).  The 
organism  was  undoubtedly  seen  by  Gaucher  in  1881.  He  found 
micrococci  in  the  urine  and  blood  of  a  patient  with  epidemic 
meningitis  and  in  the  exudate  from  the  brain  and  cord  post  mor- 
tem. Ughetti  (cited  by  Hirsch)  found  micrococci  but  stated  that 
they  had  no  particular  characters  separating  them  from  other 
micrococci  and  he  was  vmable  to  infect  rabbits  with  fluid  contain- 
ing them. 

Marchiafava  and  Celli  announced  that  they  found  micro- 
cocci both  within  the  leucocytes  and  free  in  the  fluid  in  epidemic 
meningitis.  A  confusing  element  in  the  bacteriology  of  cerebro- 
spinal fever  was  introduced  by  Jaeger  in  1895.  This  observer 
found  at  autopsy  in  14  cases  a  diplococcus  which  he  considered  to 
be  the  organism  of  Weichselbaum,  but  which  stained  by  Gram's 
method  in  exudates  and  cultures  though  it  was  decolorized  in  sec- 
tions. He  occasionally  saw  chains  and  capsules  in  cultures.  These 
observations  coupled  with  the  statement  that  it  grew  readily  on 
agar,  glycerine  agar  and  bouillon  at  temperatures  of  from  2.2°- 
37°C.  makes  it  evident  that  if  Jaeger  had  any  one  organism  at  all 
it  was  not  the  meningococcus.  The  interest  in  these  observations 
was  out  of  all  proportion  to  the  importance  of  the  work  and  led 
to  marked  confusion  until  the  studies  of  Councilman  and  Mal- 
lory  and  Wright,  Albrecht  and  Ghon,  and  Bettencourt  and  Franca 
and  V.  Lingelsheim  finally  established  the  Diplococcus  menin- 
gitidis on  a  firm  basis  defining  its  bacteriological  characters.  The 
term  Jaeger's  coccus  is  still  frequently  found  in  the  literature  or 
found  under  the  name  Diplococcus  crassus  and  is  still  a  source 
of  confusion.  The  writer  believes  that  the  use  of  either  of  these' 
terms  to  designate  improperly  classified  organisms  which  may 
happen  to  be  found  in.  or  through  imperfect  technique  may  ap- 
])ear  to  arise  from,  the  spinal  canal  in  cases  of  meningitis  is  un- 
scientific, confusing  and  not  necessary.  The  characters  which 
defined  the  Diplococcus  intracellularis  tneningitidis  from  a  bacter- 
iological standpoint  were  now  definite  and  well  understood ;  name- 
ly an  aerobic  gram-negative  diplococcus  requiring  an  animal  pro- 
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toid  for  its  growth,  able  to  ferment  dextrose  and  usually  maltose, 
but  not  other  sugars.  This  conception  is  quite  satisfactory,  but 
does  not  clearly  distinguish  between  the  meningococcus  and  gono- 
coccus  (a  question  which  perennially  has  caused  confusion  and  is 
destined  to  cause  more  unless  a  new  instrument  of  differentiation 
is  placed  in  our  hands),  though  it  did  serve  to  separate  it  from 
such  organisms  as  the  so-called  Jaeger  organisms,  micrococcus 
pharyngis  siccus,  and  micrococcus  catarrhalis.  The  next  method 
of  value  in  further  defining  the  meningococcus  was  the  discovery 
of  the  fact  that  it  possessed  the  power  to  develop  specific  agglu- 
tinins in  animals  ( Albrecht  and  Ghon).  This  method  brought 
out  some  interesting  facts  largely  through  the  work  of  Elser  and 
Huntoon.  These  results  showed  that  through  the  application  of 
agglutinin  technique  to  the  problem  it  could  be  shown  that  there 
were  group  agglutinins  common  to  the  meningococcus  and  gono- 
coccus  and  that  about  forty  per  cent  of  true  meningococci  did  not 
agglutinate  at  all  with  the  antimeningococcus  serum.  In  the  light 
of  the  work  of  Dopter,  Arkwright,  Gordon,  etc.,  to  be  referred 
to  presently,  we  can  of  course  understand  this  failure  of  forty 
per  cent  of  the  strains  to  agglutinate.  Absorption  tests  had  to  be 
resorted  to  sometimes  to  bring  out  the  presence  of  meningococcus 
agglutinin  in  the  presence  of  a  gonococcus  since  an  antimeningo- 
coccus serum  would  sometimes  agglutinate  a  gonococcus  in  a 
dilution  which  was  incapable  of  affecting  the  meningococcus 
tested.  The  same  year  (1909)  that  Elser  and  Huntoon  pub- 
lished their  valuable  paper  on  the  bacteriology  of  the  meningo- 
coccus and  allied  organisms,  Dopter  found  in  the  nasopharynx 
an  organism  identical  with  the  meningococcus  except  that  it  did 
not  agglutinate  with  antimeningitis  seruni,  and  did  not  react  to 
a  modification  of  the  Pfeiffer  phenomen  devised  by  him.  Nor 
did  it  respond  to  the  intravenous  reaction  of  Briot  and  Dopter 
which  depended  upon  the  anaphylactic  reaction  developed  by  in- 
jecting a  mixture  of  meningococci  and  antimeningitic  serum  in- 
travenously into  a  guinea  pig.  Dopter  called  this  new(?)  organ- 
ism the  parameningococcus,  and  it  was  soon  found  in  cases  of 
meningitis  by  several  observers.  Meanwhile  (1906-1907)  Flex- 
ner  had  put  the  specific  serum  therapy  of  the  disease  on  a  firm 
basis  and  favorable  results  from  the  use  of  his  serum  prepared 
from  a  large  number  of  different  strains  were  quite  generally 
reported.  During  the  period  from  1909  when  Dopter  called  at- 
tention to  the  meningococcus  till  191 5.  the  Rockefeller  Institute 
perfected  the  serum  and  its  use  and  the  observations  of  Dopter 
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were  confirmed  and  extended  by  Martha  WoUstein,  who  found 
that  while  meningococci  fell  in  the  main  into  two  large  groups 
corresponding  to  the  ordinary  type  and  the  strain  which  Dopter 
had  called  parameningococcus,  still  each  group  was  not  strictly 
consistent  within  itself  and  many  strains  of  each  group  were  nec- 
essary for  the  preparation  of  a  thoroughly  satisfactory  thera- 
peutic serum. 

During  this  period  antimeningitic  serum  was  manufactured 
commercially  by  several  concerns  each  being  left  to  choose  its 
own  methods  and  apply  its  own  standards  of  efficacy  to  its  pro- 
duct. The  result  was  that  the  outbreak  in  England  found  the 
army  supplied  with  quantities  of  apparently  worthless  commer- 
cial product  with  a  resulting  loss  of  life  that  caused  serious  con- 
cern to  all  and  even  shook  the  confidence  of  some  clinicians  in  the 
serum  treatment  completely.  The  extreme  unreliability  not  only 
from  a  specific  point  of  view  but  also  from  the  standpoint  of 
ordinar}^  care  in  preparing  sera  of  acceptable  physical  characters 
was  strikingly  shown  by  Amoss,  and  to  meet  the  rapidly  increas- 
ing demand  for  a  proper  serum  the  Rockefeller  Institute  again 
resumed  its  manufacture  and  Amoss  and  WoUstein  worked  out 
an  improved  and  more  rapid  method.  By  this  method  which  is 
a  modification  of  the  method  used  for  preparing  dysentery  serum, 
they  are  able  to  obtain  a  suitable  serum  from  a  horse  in  from  8- 
12  weeks.  The  method  itself  is  important  enough  to  warrant  a 
rough  sketch  of  the  technique.  A  24-hour  slant  of  meningo- 
coccus is  washed  off  with  2  cc.  of  saline  and  of  this  o.i  cc.  diluted 
to  15  cc.  is  given  to  a  horse  intravenously.  The  temperature  is 
taken  hourly  beginning  four  hours  after  the  injection  and,  the 
record  continued  until  the  temperature  begins  to  fall.  The  fol- 
lowing day  0.2  cc.  is  given  and  the  next  0.3  cc.  with  the  same 
record  of  temperature.  After  an  interval  of  a  week  the  technique 
is  repeated  starting  with  0.3  cc.  but  regulating  the  subsequent 
doses  of  this  period  so  that  the  temperature  rise  is  from  2.5°C. 
to  3.o°C.  after  each  dose.  Thus  at  weekly  intervals,  3-day  series 
of  injections  are  carried  out,  the  dose  being  regulated  by  the  tem- 
perature and  of  course  increasing  weekly.  After  the  second 
series  it  is  necessary  to  desensitize  the  anmial  on  the  first  day  of 
each  series  by  a  small  preliminary  dose  of  o.  i  cc.  giving  the  full 
dose  one  hour  later.  By  adding  new  strains  as  the  size  of  the  dose 
enlarges  and  by  alternating  the  bacterial  emulsion  with  series  of 
injection  of  autolysate,  a  potent  serum  is  produced  in  from  8-12 
weeks. 
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Methods  to  Facilitate  the  Isolation  of  the  Organism. 

The  English  workers  have  especially  added  a  great  deal  to 
our  knowledge  of  the  growth  requirements  of  the  meningococcus 
and  have  perfected  technical  methods  for  the  isolation  and  de- 
tection of  the  organism  in  practical  work.  Since  animal  protein, 
or  animal  protein  derivatives  are  necessary  for  the  growth  of  the 
meningococcus  most  of  the  methods  for  preparing  media  are 
based  on  this  principle.  It  is  necessary  to  keep  several  small 
points  in  mind,  however,  before  the  use  of  any  media  whatever 
is  considered.  One  of  these  is  that  in  a  certain  per  cent  of  cases 
the  organism  is  present  in  such  small  numbers  in  the  fluid  that 
an  attempt  to  cultivate  it  by  any  method  whatever  may  be  unsuc- 
cessful. In  recognition  of  this  fact  Cohen  and  Markel  have 
shown  that  a  larger  number  of  successes  result  if  the  primary 
culture  is  grown  under  a  lowered  oxygen  tension.  Oliver  and 
Wherry  had  shown  that  the  gonococcus  grew  much  more  lux- 
uriantly this  way  and  on  account  of  the  close  relationship  be- 
tween the  two  organisms  bacteriologically,  Cohen  and  Markle 
applied  this  idea  to  the  meningococcus  with  the  same  successful 
result.  The  atmosphere  low  in  oxygen  is  brought  about  by  push- 
ing the  cotton  plug  down  the  tube  a  short  distance  and  connect- 
ing the  primary  culture  by  a  cork  and  rubber  tubing  with  a  sim- 
ilar tube  on  which  a  fresh  slant  of  B.  subtilis  has  been  planted. 

It  is  well  known,  of  course,  that  a  considerable  quantity  of 
spinal  fluid  should  be  planted.  The  method  of  choice  is  to  allow 
several  drops  of  the  fluid  to  drop  directly  in  the  culture  tube  at 
the  bedside.  If  this  is  impossible  the  chance  of  success  varies 
inversely  as  the  length  of  time  which  elapses  between  the  punc- 
ture and  the  planting.  Enrichment  methods  may  be  made  use  of 
and  are  more  productive  of  success  with  perfectly  fresh  fluids 
than  with  those  that  have  been  allowed  to  stand.  Enrichment  is 
carried  out  by  incubating  the  spinal  fluid  either  alone  or  after  the 
addition  of  citrate  and  glucose  solution.  Denehy  got  the  best 
results  by  incubating  the  spinal  fluid  itself.  It  is  important  to 
warm  the  media  to  body  temperature  before  allowing  the  spinal 
fluid  to  flow  upon  it,,  a  fact  probably  well  known  to  all  workers 
and  applying  also  to  the  gonococcus,  but  especially  insisted  upon 
by  Douglas. 

Media. 

Flexner  recommends  the  usual  sheep-serum-water-glucose 
agar  adjusted  to  -\-  0.4  phenolphthalein.  Beef  or  veal  infusion 
glucose  agar  is  adjusted  to  0.4  -\-.     Sheep  serum,  one  part  and 
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distilled  water  three  parts  are  mixed  and  steamed  in  the  Arnold 
Sterilizer  on  three  successive  days  for  thirty  minutes  or  in  the 
autoclave  at  fifteen  pounds  pressure  for  forty  minutes.  One  cc. 
of  serum  water  is  added  to  each  five  cc.  of  melted  agar  cooled 
to  50°  C.  Slants  containing  5  cc.  and  tubes  for  plates  containing 
10  cc.  are  made  and  melted  as  required  for  plates. 

A  medium  which  Flexner  recommends  even  more  strongly 
is  as  follows :  Into  a  Petri  plate  0.25  cc.  of  defibrinated  rabbit 
blood  laked  in  0.5  cc.  of  sterile  water  is  mixed  with  10  cc.  of 
melted  agar  cooled  to  45  °C.  Flexner  states  that  the  colonies 
reach  a  larger  size  on  the  haemoglobin  medium  and  that  certain 
meningococci  grow  on  this  medium  which  fail  to  develop  on  the 
serum  water  plates.  Cohen  and  Markle  grew  their  partial  tension 
cultures  on  Martin's  basic  sodium  phosphate  pleuritic  fluid  me- 
dium. 

A  medium  for  the  maintenance  of  stock  cultures  has  been  de- 
vised by  Roos.  It  is  a  modification  of  the  pertussis  medium  of 
Bordet  and  Gengou.  Potato  extract  is  first  prepared  by  peeling 
and  cutting  the  potato  up  fine  and  washing  in  running  water  for 
two  hours.  One  hundred  grams  of  this  is  weighed  out,  and 
placed  with  200  cc.  of  water  containing  4  per  cent  double  distilled 
glycerine  free  from  acid.  The  mixtvire  is  autoclaved  for  forty 
minutes,  allowed  to  stand  over  night  and  drained  through  cheese- 
cloth. Fifty  cc.  of  this  potato  extract,  150  cc.  of  0.65  per  cent 
sodium  chloride,  and  five  grams  of  agar  are  steamed  until  the 
agar  is  melted.  Tube  without  filtering  and  sterilize  in  autoclave 
forty  minutes.  When  wanted  melt  and  add  sterile  defibrinated 
horse  blood  in  desired  amount.  Gordon,  Hine  and  Flack  made 
an  elaborate  experimental  study  of  the  growth  requirements  with 
the  result  that  they  have  given  us  probably  the  best  methods  for 
routine  material.  These  investigations  resulted  in  their  finding 
that  extract  of  pea  flour  especially  promoted  rapidity  of  growth 
and  that  extract  of  raw  wheat  germs  especially  promoted  longev- 
itv  on  the  part  of  the  organism.  The  medium  which  they  recom- 
mend is  a  neutral  trypsinized  beef  heart  broth  agar  to  which  5% 
of  sterile  pea  flour  extract  or  pea  flour  and  .wheat  germ  extract 
is  added.  The  best  enrichment  for  this  medium  the  authors  state 
to  be  sterile  laked  rabbit  blood  prepared  as  follows:  (Note  by 
Park  appended  to  article  by  Krumwiede). — A  rabbit  is  bled  into 
50  CC-  of  5%  sodium  citrate.  Ether  to  the  amount  of  10  per  cent 
is  then  added  to  the  whole  and  shaken  and  allowed  to  sediment 
for  24  hours.    The  clear,  hemolyzed  blood  fluid  is  then  drawn  oflf 
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and  bottled  with  a  little  excess  of  ether.  Four  cc.  of  this  blood 
is  then  added  to  each  200  cc.  bottle  of  agar  after  melting  and 
cooling  to  50°C.  The  full  details  of  the  preparation  of  the  pea 
flour  trypsinized  beef  heart  broth  agar  are  too  extensive  for  this 
article  and  reference  must  be  had  to  the  original.  By  this  medium 
the  use  of  peptone  is  done  away  with  as  is  also  glucose. 

Dorothy  Jordan  Lloyd  prefers  bullock  blood  added  to  tryp- 
sinized beef  heart  broth  agar  coagulated  by  heat  and  clarified  by 
centrifugation  or  standing  and  filtration  through  glass  wool  on 
a  Buchner  funnel.     She  believes  this  superior  to  pea  flour  agar. 

Undoubtedly  the  method  worked  out  by  Gordon  and  his  col- 
leagues is  the  best  for  work  on  a  large  scale  in  that  it  does  away 
with  peptone,  that  pea  flour  may  be  easily  procured  and  that  the 
method  of  laking  rabbit  blood  for  enrichment  is  practical  and 
easily  carried  out. 

Agglutiiiiiis. 

The  grouping  of  strains  according  to  their  agglutinin  reac- 
tions has  been  carried  out  in  some  detail  by  recent  workers  with- 
out adding  anything  essential  to  the  earlier  observations  of  WoU- 
stein,  Elser  and  Iluntoon  and  Dopter.  There  is  a  tendency  to 
still  further  divide  the  strains  with  a  resulting  classification  into 
three  or  four  groups  which  may  or  may  not  be  of  service,  and  it 
may  be  that,  outside  of  two  great  groups  to  which  at  least  80% 
of  all  strains  belong,  it  is  wiser  to  have  a  heterogeneous  group 
comparable  to  the  Group  IV  Pneumococci  to  which  all  other  non- 
descript meningococci  might  be  assigned.  The  important  point  to 
bear  in  mind  is  the  necessity  in  antiserum  manufacture  of  immun- 
izing, not  only  to  the  two  main  groups  but  to  as  many  atypical 
forms  as  determined  by  the  agglutinin  reactions,  as  possible. 

Arkwright  found  that  thirty  out  of  thirty-five  strains  be- 
longed to  the  two  great  groups,  in  the  proportions  of  18  of  the 
normal  to  12  of  the  para  type.  Two  of  the  remaining  strains 
showed  evidence  of  an  intermediate  position  between  the  two 
main  groups. 

Ellis,  classified  forty-six  strains  under  two  groups  I  and  II ; 
II  was  identical  with  the  parameningococcus  of  Dopter. 

Netter's  experience  with  323  cases  since  1908  confirms  the 
reliability  of  the  agglutinin  test  for  classifying  the  type  of  men- 
ingococcus. Netter  found  type  B  (para)  in  his  last  four  cases 
accompanied  with  purpura  and  also  in  a  case  of  meningococcus 
sepsis  preceding  the  meningitis  by  several  weeks.  This  is  of  in- 
terest when  one  recalls  the  fact  that  after  Dopter  discovered  the 
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organism  in  the  nasopharynx  the  first  report  of  the  organism 
causing  disease  was  the  report  of  a  case  of  mahgnant  purpura  by 
Carnot  and  Marie.    (Cited  by  Heiman  and  Feldstein.) 

Other  attempts  to  classify  into  four  types  have  been  made 
by  Nicolle.  Debians  and  Jouan  and  by  Gordon  without  very  clear 
justification. 

The  methods  of  agglutination  are  the  usual  macroscopical 
ones.  Amoss  states  that  a  satisfactory  serum  should  possess  the 
ability  to  agglutinate  each  type  in  from  1-400  to  i-iooo  dilution. 

A  rapid  method  of  agglutination  suitable  for  the  identifica- 
tion of  cultures  has  been  devised  by  Ruth  Tunnecliflf.  Equal 
parts  of  antimeningitic  serum,  whole  human  "blood  in  sodium  ci- 
trate (i  part  blood  to  2  parts  of  2%  citrate)  and  a  suspension  of 
organisms  are  mixed,  incubated  in  an  opsonizing  pipette,  for  ten 
minutes,  smeared  on  a  slide,  stained  with  carbol  thionin  without 
fixation  and  examined.  The  agglutination  is  evident  in  the  case 
of  positive  cultures. 

Another  method  is  a  macroscopic  slide  method  published  by 
Krumwiede,  which  consists  of  rubbing  the  growth  with  a  platin- 
um wire  loop  into  a  i-io  dilution  of  immune  serum  using  normal 
horse  serum  as  a  control. 

Krumwiede  also  recommends  as  the  most  suitable  culture 
medium  serum  water  agar  containing  1%  saccharose  and  1% 
lactose  with  1%  of  Andrade  indicator  with  reaction  set  to  this 
indicator.  This  medium  is  of  value  for  exclusion  of  the  mouth 
cocci  since  these  usually  ferment  both  sugars.  In  spite  of  the 
apparent  parallel  between  therapeutic  efificacy  as  determined  by 
the  agglutinin  methods,  McCoy  doubts  whether  we  are  yet  in  a 
position  to  require  commercial  houses  to  meet  any  specific  stand- 
ards. He  mentions  agglutination,  complement  deviation,  op- 
sonic index,  animal  protection  test,  and  therapeutic  trial  as  pos- 
sible methods  and  doubts  whether  any  can  be  applied  in  a  prac- 
tical manner.  In  the  light  of  accumulated  experience  it  w^ould 
seem  that  there  is  ample  reason  to  assume  that  the  therapeutic 
efficacy  of  the  serum,  if  not  parallel  to,  is  at  least  indicated  by, 
the  agglutinative  power  and  manufacturers  might  be  required 
with  justice  to  all  concerned  to  state  the  number  of  distinct  strains 
as  tested  bv  the  agglutinins  from  which  the  serum  was  prepared 
as  well  as  the  dilution  at  which  agglutination  takes  place.  Robin- 
son, however,  advises  the  use  of  animal  protection  tests,  by  in- 
jecting with  antiserum  intraperitoncally  and  following  this  by  a 
dose  of  meningococci  which  will  kill  an  unprotected  mouse. 
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Autopsy  Findings. 

The  recent  experience  has  added  perhaps  nothing  to  our 
previous  knowledge  of  the  general  pathology  of  this  affection. 
The  report  most  interesting  to  the  writer  is  that  of  Denehy,  who 
reports  his  experience  with  three  hundred  sixty-eight  cases,  two 
hundred  and  seven  of  which  were  in  soldiers.  There  were  seventy 
autopsies.  Denehy  testifies  to  the  value  of  the  potassium  per- 
manganate test  on  the  spinal  fluid  in  very  early  cases.  It  should 
be  noted,  however,  parenthetically,  that  the  slightest  trace  of 
blood  in  the  fluid,  much  too  little  to  be  detected  macroscopically, 
will  give  a  positive  KMnO^  reaction.  Denehy  lays  stress  on  a 
large  number  of  organisms  free  in  the  fluid  as  an  tuifavorable 
prognostic  sign.  Mixed  infections  with  pneumococci  were  found. 
Blood  cultures  were  positive  three  times,  once  with  a  complicat- 
ing cerebral  abscess  and  once  with  ulcerative  endocarditis.  Pan- 
encephalitis was  a  feature  of  the  acute  cases  at  autopsy.  Internal 
hydrocephalus  was  assigned  as  the  cause  of  death  in  i6  per  cent. 
The  internal  hydrocephalus  cases  fell  into  two  groups,  those  oc- 
curring in  the  acute  stage  and  those  coming  on  after  recovery 
from  the  active  process.  Lobar  pneumonia  due  to  the  pneumo- 
coccus  was  the  cause  of  death  seven  times.  There  were  three 
instances  of  recent  capsular  hemorrhage,  in  two  of  which  there 
was  rupture  into  the  ventricle.  There  was  chronic  nephritis  in 
20%.  Cerebral  abscess  was  found  twice,  cardiac  thrombi  and 
lung  infarcts  twice,  and  in  one  of  these  polyserositis  and  pericard- 
itis. Pyopericardium  was  found  in  11%.  There  were  petechial 
hemorrhages  of  the  serous  membranes  in  13%,  pyelitis  in  2  cases. 
The  spleen  was  enlarged  in  41%. 

Denehy  lays  stress  on  "a  hemorrhagic  condition  of  the  brain 
especially  the  base'".  In  three  cases  he  found  the  organism  in 
stained  blood  films.  Gram  negative  diplococci  were  obtained 
both  ante  and  post  mortem  from  pericardial  fluid  and  from  elbow 
and  knee  joints.  In  five  of  nineteen  complicating  pneumonias  he 
found  Gram  negative  diplococci. 

General  enlargement  of  the  lymph  nodes  was  frequent.  Aor- 
tic atheroma  (type?)  was  present  in  22%.  The  presence  of  pur- 
ulent bronchitis  in  the  majority  of  cases  suggested  this  location 
to  Denehy  as  the  possible  primary  seat  of  the  disease. 

The  hemorrhagic  tendency  is  especially  emphasized.  Pe- 
techiae  in  the  ependyma  and  the  hemorrhage  at  the  base  men- 
tioned above  were  common.  There  were  two  cases  of  multiple 
hemorrhage  into  the  lung  tissue.  Purpura  of  the  skin  was  com- 
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mon.  In  one  case  the  intestinal  canal  was  filled  with  blood  clot. 
There  was  hemorrhagic  enlargement  of  the  adrenals  in  two  ful- 
minant cases.  The  generalized  character  of  this  affection  is  well 
impressed  upon  us  by  this  summary  and  the  justification  of  the 
term  cerebro-spinal  fever  rather  than  cerebro-spinal  meningitis 
is  w^ell  brought  out. 

A.  de  Verbizier  lays  great  stress  on  the  large  number  of 
cases  of  meningitis  found  during  the  war  which  were  due  to  other 
organisms  than  the  meningococcus.  Besides  the  tubercle  bacillus, 
streptococcus  and  pneumococcus,  he  mentions  cases  due  to  tetra- 
genus,  paratyphoid  A,  and  pneumobaccillus,  and  says  that  though 
in  times  of  peace  the  meningococcus  is  the  all-important  organ- 
ism, meningeal  infection  with  the  others  is  not  at  all  uncommon 
in  time  of  war  as  recent  French  experience  has  shown. 

Mode  of  Tra)isiiiissioti. 

Beginning  with  the  discovery  of  Albrecht  and  Ghon  in  1901 
that  healthy  people  associated  with  cases  of  meningitis  harbor  the 
meningococci  in  the  nasopharynx,  the  knowledge  of  the  role  of 
carriers  has  constantly  grown.  Meningitis  is  almost  unique 
among  infectious  diseases  in  the  fact  that  its  dissemination  is  due 
exclusively  to  carriers.  The  organism  does  not  live  outside  the 
body  except  on  special  media.  It  is  not  carried  from  person  to 
person  on  clothing,  food  or  special  articles.  In  clinical  practice  it 
is  very  rare  for  physicians  and  nurses  or  other  attendants  to  con- 
tract the  disease,  but  the  greater  portion  of  all  persons  associated 
with  meningitic  patients  become  carriers.  Carriers  also  spread 
the  organism  to  others  and  produce  new  carriers. 

The  nasopharynx  is  the  normal  habitat  of  the  meningococcus 
and  from  healthy  carriers  who  harbor  the  organism  in  this  situa- 
tion the  disease  is  spread.  In  all  epidemics  the  number  of  carriers 
is  much  greater  than  the  number  of  cases  of  the  disease.  The 
particular  conditions  which  cause  a  new  carrier  to  succumb  to 
his  infection  and  which  favor  the  generalization  of  the  local  pro- 
cess in  the  nasopharynx  are  absolutely  unknown.  The  situation 
cannot  be  better  expressed  than  in  the  words  of  Dopter  quoted  by 
Verbizier: 

"Actuellcment  les  porteurs  de  meningocoques  doivent  etre 
consideres  comme  les  anneaux  d^un  chaine  interrompue  qui  relie 
dans  une  meme  agglomeration,  et  meme  d'une  localite  a  I'autre, 
les  cas  de  meningite  cerebro-spinale  qui  paraissent  les  plus  inde- 
pendants  les  une  des  autres.  Dans  un  milieu  atteint  de  meningite 
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cerebro-spinale,  la  rhino-pharyngite  meningococcique  apparait 
comme  la  veritable  maladie  contagieuse  et  epidemique  qu'en  ap- 
parense;  il  n'cxistc  pas  d' epidemic  dc  mciiiiigitc,  mais  des  epi- 
demics dc  rhino-pharyngite  compliqne  parfois  dc  mcningite" . 

Thus  it  seems  most  rational  to  consider  the  meningeal  in- 
volvement in  the  light  of  a  complication  and  to  look  upon  it  as 
we  do  joint,  pericardial,  or  eye  involvement  by  the  meningococcus 
as  in  a  sense  an  accident  in  the  course  of  a  widespread  epidemic 
of  meningococcus  rhino-pharyngitis.  We  know  very  little  con- 
cerning the  reasons  for  tissue  predilections  on  the  part  of  bac- 
teria. We  do  not  know  the  exact  conditions  that  determine  hem- 
atogenous invasion,  or  endocardial  predilection  or  joint  involve- 
ment but  we  do  recognize  these  things  as  facts.  We  know  these 
facts  to  be  true  of  all  bacteria  which  occasionally  become  hema- 
togeneous  invaders.  The  typhoid  bacillus,  streptococcus  and 
pneumococcus  frequently  develop  tissue  predilections  and  typhoid 
spine,  streptococcus  osteomyelitis,  and  pneumococcus  meningitis 
are  of  frequent  occurrence.  Complications,  so-called,  of  epi- 
demic meningitis  are  almost  as  common  as  meningitis  itself  so 
that  meningococcus  arithritis,  panophthalmitis,  pneumonia,  peri- 
carditis, endocarditis,  otitis  media,  etc.,  are  constant  phenomena 
in  any  series  of  cases.  We  should,  therefore,  not  look  upon  this 
disease  as  primarily  a  meningitis  but  as  an  epidemic  rhinopharyn- 
gitis which  frequently,  (10-20%  of  the  cases)  involves  the  men- 
inges and  also  the  blood  and  other  tissues. 

As  to  the  method  of  generalization  from  the  rhinopharynx 
nothing  positive  is  known.  The  two  likely  routes  are,  ( i )  lymph- 
atic, through  the  cribriform  plate  to  the  base  of  the  brain,  and, 
(2)  hematogenous  by  first  becoming  a  (transient?)  septicemia. 
The  preponderance  of  accumulating  clinical  and  pathological  evi- 
dence favors  the  hematogenous  route.  Indeed  the  writer  believes 
on  the  basis  of  his  autopsy  experience  with  so-called  otitic  men- 
ingitis (excepting  the  local  subdural  abscess  which  occasionally 
"becomes  generalized)  due  to  streptococcus,  streptococcus  muco- 
sus  and  pneumococcus,  that  the  invasion  in  these  types  is  not 
through  the  bone  and  by  the  labyrinth  lymphatics  but  hematog- 
enous. 

It  is  probable  that  following  the  catarrhal  stage  of  nasophar- 
yngeal inflammation  and  coryza  there  is  a  stage  of  blood  invasion 
of  greater  or  lesser  severity  and  duration  after  which  there  is  a 
localization  in  the  meninges  or  in  other  organs  or  both.  Some- 
times the  meningococcus  does  not  localize  in  the  meninges  and 
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we  have  a  simple  meningococcus  sepsis.  The  hterature  of  this 
phase  of  the  subject  is  so  extensive  as  to  make  it  impossible  to 
review  it  completely.  Apparently  the  first  blood  culture  was  ob- 
tained by  Gwyn ;  since  then  very  large  numbers  of  cases  have 
been  reported.  The  purpuric  and  petechial  forms  are  especially 
associated  with  the  meningococcemia.  Bovaird  has  reported  a 
case  with  meningococcus  sepsis,  iridocyclitis,  and  sterile  spinal 
fluid.  It  is  probable  that  if  the  cases  could  be  cultured  in  the  pre- 
meningitis  stage  or  ver}'  early  after  the  onset  of  meningeal  symp- 
toms, a  very  large  percentage  of  blood  cultures  would  be  positive. 

Detection  of  Carriers. 

All  persons  in  close  contact  with  a  meningitis  patient  or  who 
have  been  closely  associated  with  him  at  home  or  in  barracks, 
should  be  immediately  examined  for  carriers.  Rosenthal  believes 
that  the  meningococcus  sets  up  a  typical  inflammatory  induration 
of  the  rhinopharynx  characteristic  on  clinical  inspection  and  yield- 
ing a  characteristic  picture  by  a  stained  direct  smear.  The  best 
method  of  detecting  carriers  is  by  smearing  plates  of  appropriate 


Fig.  2. — West  Tube. 

media  with  swabs  taken  with  a  West  tvibe.  This  tube  (Fig.  2) 
is  so  constructed  that  the  swab  does  not  become  contaminated 
with  mouth  secretions  until  the  extremity  of  the  tube  is  up  behind 
the  palate  in  the  nasopharynx.  The  plates  should  be  immediately 
incubated  in  a  moist  atmosphere,  the  likely  colonies  being  exam- 
ined by  agglutination,  for  instance  by  Tunnecliffe's  or  Krum- 
wiede's  rapid  method. 

Considering  what  we  know  of  carriers  and  the  mode  of  dis- 
«;cmination  of  the  meningococcus  and  the  incidence  of  meningeal 
involvement,  the  sanitary  recommendations  which  would  be  given 
out  regarding  its  control  in  military  life  are  easily  deduced  and 
quite  definite.  The  following  would  be  a  fair  sample  of  general 
recommendations : 
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1.  On  account  of  the  influence  of  bodily  fatigue  on  the 
incidence  of  meningitis  all  new  troops  should  be  broken  in 
to  training  as  gradually  as  is  expedient. 

2.  The  meningococcus  dies  very  quickly  except  in 
warm,  moist  air.  Sleeping  quarters  in  barracks  should  be 
cool,  especially  well  ventilated  and  the  closing  of  the  ventil- 
ator should  be  prevented  by  mechanical  means  or  by  a  spe- 
cial patrol. 

3.  Meningitis  is  most  apt  to  occur  in  newly  arrived 
troops  after  the  hardships  of  a  journey,  and  therefore,  new 
troops  should  not  be  quartered  in  the  same  rooms  with 
troops  already  on  the  ground,  but  should  be  placed  in  bar- 
racks by  themselves  for  at  least  two  or  three  weeks  before 
they  are  allowed  to  mingle  intimately  with  the  other  men. 

4.  In  the  event  of  an  outbreak  large  or  small,  all  mem- 
bers of  the  detachment  who  have  been  occupying  quarters, 
especially  sleeping  quarters,  with  the  patients,  should  be 
considered  carriers  and  potential  cases.  They  should  be 
removed  from  barracks  and  put  under  tentage  on  high, 
sandy  ground  with  as  little  crowding  as  possible  and  prac- 
tically relieved  from  duty  requiring  physical  exertion. 

While  these  precautions  will  suffice  for  the  handling  of  an 
outbreak  we  are  not  quite  so  clear  as  to  how  long  conditions  of 
segregation  should  be  imposed.  The  treatment  of  meningococcus 
carriers  is  in  the  same  unsatisfactory  state  as  the  treatment  of 
carriers  of  other  diseases.  Gordon  and  Flack  got  the  best  re- 
sults with  one  per  cent  chloramine  spray  though  by  none  of  the 
methods  used  were  the  results  sufficiently  striking  to  be  recom- 
mended with  confidence  in  practical  work.  In  general  it  should 
be  said  that  where  the  laboratory  force  is  available  and  the  de- 
tachment not  too  large  a  systematic  search  for  carriers  should  be 
made,  releasing  those  who  have  two  negative  cultures  and  at- 
tempting to  treat  the  rest. 

In  spite  of  Black  and  Sophian's  confidence  in  prophylactic 
vaccination  the  general  belief  in  its  efficacy  does  not  seem  to  be 
great. 
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TETANUS  AXD  THE  WAR— A  REVIEW  OF  THE 
LITERATURE.* 

A.  H.  Sanford, 
Mayo  Clinic,  Rochester,  Minn. 

Tetanus  is  the  "black  beast"  that  hirks  in  the  shadows  for 
the  convalescent  wounded  soldier.  The  maelstrom  of  the  battle- 
field may  be  .safely  passed;  the  soldier  rejoices  in  having  received 
only  a  slight  shell-wound,  and  is  invalided  home  for  a  few  weeks ; 
but  terrible  indeed  may  be  the  end  if  that  bit  of  shell  has  carried 
with  it  the  spores  of  the  anaerobic  tetanus  bacillus.  As  all  sta- 
tistics of  other  wars  have  been  surpassed  in  the  present  conflict, 
it  is  not  surprising  that  there  has  been  an  enormous  number  of 
cases  of  tetanus  reported.  It  is  a  matter  of  comment  however, 
that  in  1914  especially,  the  ratio  of  tetanus  infections  to  the  total 
number  of  wounded  far  exceeded  that  found  in  previous  records. 

The  literature  on  tetanus  as  it  relates  to  the  war  during  the 
past  three  years  has  been  voluminous  as  evidenced  by  a  glance  at 
the  bibliography  and  it  has  not  been  possible  in  this  paper  to  re- 
view it  completely.  To  correlate  these  statistics  will  be  more 
properly  a  task  for  the  historian  of  the  future.  Statistics  at  this 
time  are  not  popular,  nor  are  reports  any  too  authentic  from  the 
various  belligerent  nations.  There  are  some  articles  however, 
that  stand  out  as  adding  a  great  deal  of  information  to  our  pre- 
vious knowledge  of  tetanus.  Robertson,  of  the  Universitv  of 
Minnesota,  in  reporting  his  studies  on  tetanus,  has  thoroughlv 
reviewed  the  early  literature,  and  has  emphasized  the  necessity  of 
applying  our  knowledge  of  prophylaxis  to  war  surgery.  Our  own 
Medical  Corps  especially  may  profit  by  the  official  reports  of  the 
surgeon-generals  of  the  British  Forces.  Sir  David  Bruce,  Sur- 
geon-General, Chairman  of  the  War  Office  Committee  for  the 
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study  of  tetanus  has  made  an  analysis  of  the  cases  of  tetanus 
treated  in  home  mihtary  hospitals  that  are  especially  valuable. 
His  last  report  this  year  (September,  1917)  makes  public  the 
statistics  of  these  cases  to  the  end  of  1916. 

The  incidence  of  tetanus  to  the  total  number  of  wounded 
in  the  British  forces  was  16  per  1,000  in  September,  1914;  32 
per  1,000  in  October,  1914.  September  8,  1914,  the  telegram  ar- 
rived at  the  front,  "Earl  Kitchener  desires  information  as  to 
whether  antitetanus  inoculations  are  being  practised  for  the 
wounded  and  whether,  if  not  carried  out  in  the  field  units,  they 
are  carried  out  in  communication  units.  He  wishes  all  to  be  im- 
pressed with  this."  In  November,  19 14,  the  ratio  fell  to  2  per 
1,000,  and  this  has  been  the  ratio  with  very  slight  fluctuations 
since  then.  This  fall  is  undoubtedly  due  to  the  introduction  of 
prophylactic  injections  of  antitetanic  serum  for  all  the  woimded. 
We  might  compare  with  these  figures  the  early  reports  of  the  in- 
cidence of  tetanus  among  the  Germans  of  6.6  per  1,000  at  one 
base  (report  of  Madelung).  A  report  by  Kiimmell  places  the 
incidence  among  the  German  wounded  at  the  same  unusually  high 
percentage,  6  to  6.5  per  1,000.  The  data  from  other  sources  are 
not  quite  so  reliable.  Italy  does  not  seem  to  have  so  much  tetanus 
although  there  are  many  references  to  individtial  groups  of  cases. 
The  French  figures  are  not  complete.  Courteaud  reports  recently 
that  since  the  beginning  of  the  war  there  have  been  58  cases  of 
tetanus  among  60,000  wounded  appearing  at  Cherbourg.  This  is 
a  surprisingly  low  number  as  it  is  less  than  i  per  1,000.  How- 
ever, the  same  article  states  that  in  the  region  of  Cherbourg  tet- 
anophobia  is  rampant  among  soldiers,  sailors  and  civilians  and 
they  come  to  the  hospital  for  prophylactic  injections  for  the  least 
scratch.  In  fact  the  author  pleads  discrimination  lest  the  avail- 
able supply  of  serum  be  exhausted  in  useless  administration. 

A  report  by  Bazy  in  19 14  states  that  when  prophylaxis  was 
practised  by  every  wounded  man  the  incidence  was  4.18  per  1,000 
and  when  the  injections  were  made  only  in  suspicious  cases  the 
incidence  was  12.79  P^r  1,000.  Also  that  in  a  batch  of  200  wound- 
ed soldiers  100  received  prophylactic  injections,  and  there  was 
one  case  of  tetanus.  In  the  second  100,  because  of  no  available 
serum,  there  were  18  cases  of  tetanus.  It  is  evident  then  that  at 
times  at  least  this  has  been  a  big  factor  to  deal  with  in  the  French 
wounded.  The  reason  for  the  overwhelming  incidence  of  tetanus 
in  the  present  war  can  be  attributed  doubtless  to  what  has  often 
been  referred  to  as  the  tetaniferous  fields  of  France,  and  of 
Flanders. 
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In  this  connection  it  is  interesting  to  review  the  statistics  of 
some  of  the  wars  of  a  generation  ago,  long  before  the  discovery 
of  the  tetanus  baciUus  by  Kitasato  in  1889,  and  the  prophylactic 
antitetanic  serum  of  von  Behring.  In  the  Crimean  war  the  Eng- 
lish report  12,094  wounded  with  only  9  cases  of  tetanus  or  1.5 
per  thousand.  The  Medical  and  Surgical  History  of  the  War 
of  the  Rebellion  gives  a  total  of  246,172  injuries  among  the  sol- 
diers of  the  United  States  Army,  with  505  cases  of  tetanus,  or 
slightly  more  than  2  per  thousand.  It  is  stated  that  in  the  Franco- 
Prussian  War,  there  were  350  cases  among  95,000  wounded,  an 
incidence  of  3.5,  and  in  the  Russo-Turkish  war  (1877-1878),  66 
cases  among  51,700  wounded — the  very  low  ratio  of  only  1.2  per 
thousand.  It  would  seem  then  that  at  the  present  time  following 
out  all  of  the  measures  that  modern  science  and  strict  military 
discipline  can  impose,  the  very  best  that  the  armies  of  the  world 
can  do  is  to  keep  the  incidence  of  tetanus  in  their  wounded  to 
about  the  ratio  that  has  been  reported  in  past  conflicts. 

A  discussion  of  the  character  of  the  disease  may  not  add 
anything  to  our  knowledge  of  the  subject.  However,  it  is  of  in- 
terest to  note  the  many  types  that  have  been  reported. 

It  must  always  be  remembered  that  we  are  dealing  with  a 
local  infection,  with  a  virulent  toxin  making  its  way  to  the  central 
nervous  system  by  way  of  the  perineural  lymphatics.  The  char- 
acter of  the  disease  is  affected  by  the  extent  of  the  injuries,  many 
wounds  making  many  foci  of  infection,  and  also  by  the  treatment 
of  the  wound  at  the  first  dressing  station. 

The  classic  picture  is  that  of  so-called  "tetanus  descendens'', 
common  to  man  and  horse.  In  this  condition  trismus,  or  "lock- 
jaw" is  the  first  symptom.  The  spasmodic  contractions  then  oc- 
cur in  the  various  parts  of  the  body,  appearing  in  their  sequence 
from  above  downward.  The  opposite  of  this  condition  is  "tetanus 
ascendens",  which  is  first  localized  to  the  wounded  limb,  and  then 
extending  upward  it  becomes  general. 

There  are  many  reports  of  localized  tetanus.  Usually  the 
patient  complains  of  pain  before  the  spasms  and  board-like  rigid- 
ity of  the  muscles  are  apparent.  This  should  always  be  thought 
of  if  the  patient  is  complaining  of  "rheumatism"'  in  the  wounded 
limb.  For  years  it  has  been  thought  that  the  lower  limbs  are  the 
more  common  locations  for  wounds  from  which  tetanus  develops 
This  is  confirmed  apparently  by  war  statistics.  McArdle  also 
mentions  that  the  thumb  is  a  rather  common  location  for  wounds 
that  result  in  tetanus,  the  lymphatics  of  the  median  nerve  quickly 
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carrying  the  toxin  to  nerve  centers.  Wounds  about  the  head  may 
harbor  the  germs  of  this  disease,  but  it  is  unusual  for  wounds  of 
the  chest  or  abdomen  to  be  the  focus  of  tetanus. 

One  rather  common  type  of  disease  is  delayed  tetanus.  Us- 
ually in  such  cases  at  least  one  prophylactic  dose  has  been  given 
at  the  front.  This  undoubtedly  modifies  the  type  so  that  instead 
of  the  acute,  flamboyant,  quickly  fatal  tetanus,  there  is  a  period 
of  latency.  Miller,  Inspector  of  Tetanus  at  Edinburgh,  reports  a 
typical  case.  The  man  was  wounded  October  22,  1916,  at  the 
Somme,  and  received  prophylactic  treatment  on  that  day  and  also 
October  30.  November  22  there  was  a  slight  rigidity  of  the  left 
arm.  December  15  he  returned  to  duty.  January  5,  1917,  he 
complained  of  a  pain  in  the  head.  January  9  he  was  sent  to  the 
hospital  where  two  days  later  (January  11)  a  definite  trismus  was 
noticed.  In  spite  of  active  treatment  with  antitetanic  serum  the 
patient  died  January  13,  or  eighty-three  days  after  he  was 
wounded. 

Barling  reports  three  cases  of  delayed  tetanus,  one  occurring" 
fifty-one  days,  another  fifty-three  days  after  injury ;  both  of  these 
patients  recovered.  The  third  patient  developed  tetanus  forty 
days  after  injury  and  died  finally  of  gas  gangrene  which  set  in 
seventy-three  days  after  the  injury  and  forty-two  days  after  the 
healing  of  the  wound.  Dean,  in  his  report  of  twenty-five  cases, 
states  that  in  ten  cases  the  incubation  period  was  more  than  fifty 
days,  the  longest  time  of  onset  being  one  hundred  twenty-seven 
days  after  the  patient  was  wounded,  but  thirty-one  days  after  an 
operation.  Another  case  occurred  one  hundred  two  days  after 
the  patient  was  wounded,  and  one  hundred  days  after  an  opera- 
tion. 

Two  of  Foster's  three  cases  of  delayed  tetanus  are  of  special 
interest.  The  third  case  developed  after' an  incubation  period  of 
eighty-six  days.  Cases  i  and  2  were  patients  whose  wounded 
arms  were  injured  by  falls  during  convalescence.  The  first  pa- 
tient developed  tetanus  one  hundred  forty-six  days  after  receiv- 
ing the  wound,  and  the  second  one  hundred  six  days  after  the 
initial  injury.  All  three  of  these  patients  recovered.  In  this  con- 
nection there  is  an  interesting  report  in  the  German  literature  by 
Doberer  of  an  Italian  prisoner  of  war  who  develo])ed  tetanus  one 
hundred  twenty-eight  days  after  injury,  from  which  he  recovered. 
A  month  later  scraps  of  shell  were  removed  and  tetanus  again 
flared  up  for  five  days.  Mice  injected  at  this  time  with  material 
from  the  wound  developed  tetanus.     The  patient  recovered,  so 
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that  the  dictum  of  Coombe,  in  his  article  on  this  subject  to  "let 
sleeping  dogs  lie"  might  be  well  heeded.  He  suggests  that  there 
should  be  great  care  in  any  interference  with  a  granulating  wound 
in  war-surgery. 

Still  another  case  history  reported  by  Westwater  states  that 
forty-two  days  after  the  first  attack  his  patient  developed  a  sec- 
ond attack  from  which  he  died.  Constant  vigilance  seems  to  be 
necessary  to  avoid  late  or  recurrent  tetanus  in  instances  in  which 
the  disease  might  be  expected  to  occur. 

Both  Surgeon-Generals  Makins  and  Bruce  report  the  occur- 
rence of  tetanus  developing  as  a  complication  of  trench  foot.  The 
latter  states  that  in  the  last  few  weeks  of  1916  there  were  fifteen 
cases  developing  after  "trench  foot".  He  emphasizes  the  impor- 
tance of  giving  weekly  prophylactic  injections  of  serum  in  this 
condition. 

There  would  seem  to  be  little  difficulty  in  diagnosing  tetanus 
if  one  keeps  in  mind  the  various  types  that  may  occur.  Pribram 
states,  however,  that  it  might  be  necessary,  as  it  was  in  two  of 
his  cases,  to  differentiate  Tetany  from  Tetanus.  The  presence 
of  irritability  of  the  facial  nerve,  of  a  strained  position  of  the 
hand,  and  of  isolated  adductor  spasms  are  mentioned  as  diagnos- 
tic points  in  Tetany. 

The  prognosis  in  tetanus  depends  now  as  ever  on  the  incu- 
bation period,  on  the  rapidity  of  onset,  and  on  the  duration  of  the 
disease.  Modern  experience  makes  no  change  in  the  old  state- 
ment of  Kanthack  that  "fatality  is  in  direct  proportion  to  rapidity 
of  onset,  and  inversely  proportional  to  the  duration  of  the  dis- 
ease". In  fact  Hippocrates  stated  that  "such  persons  as  are  seized 
with  tetanus  die  within  four  days,  or  if  they  pass  these  they  re- 
cover". 

As  has  been  mentioned,  prophylactic  injections  undoubtedly 
have  much  to  do  with  the  prognosis.  The  late  tetanus  that  occurs 
after  antitetanic  serum  has  been  administered  at  the  time  of  the 
first  dressing,  has  visually  proved  to  be  less  fatal.  Sir  David 
Bruce  says :  "The  incidence  of  tetanus  among  wovmded  men 
falls  sharply  on  the  introduction  of  prophylactic  injections  of 
antitoxin,  and  it  is  much  to  be  desired  that  the  primary  injection 
be  followed  up  by  secondary  and  further  prophylactic  doses  as 
long  as  the  wound  remains  suspicious." 

We  in  the  United  States  are  not  unexperienced  with  tetanus. 
The  Journal  of  the  American  Medical  Association  each  year  since 
1903  has  gathered  reports  of  "Fourth  of  July  tetanus",  and  the 


—  370  — 

lay  press  has  done  niucli  to  educate  the  pubhc  as  to  the  danger 
that  hirks  in  the  apparently  simple  powder-burn.  In  the  years 
1903-1915  inclusive  there  were  1,119  cases  of  tetanus  resulting 
from  accidents  arising  in  the  celebration  of  Independence  Day. 
and  991  persons  died.  •  There  is,  however,  something  very  en- 
couraging in  these  amazing  statistics,  that  is,  the  years  have  shown 
constant  and  remarkable  improvement.  In  1903  there  were  415 
cases  and  406  deaths;  in  1912,  7  cases  and  6  deaths;  in  1913,  4 
cases  and  3  deaths;  in  1914,  3  cases  and  3  deaths,  and  in  1915, 
only  I  case.  Since  then  there  have  been  no  cases.  Prophylactic 
injections  must  have  played  a  great  part  in  making  this  most  sat- 
isfactory change,  though  the  regulations  in  the  large  cities  that 
make  for  "a  sane  Fourth"  have  made  accidents  rare  instead  of 
common. 

The  advice  of  the  surgeon-generals  with  the  British  Forces 
is  to  do  very  little  locally  in  attempting  to  remove  the  infection 
after  the  first  operation.  If  foreign  bodies  can  be  removed  or 
amputations  are  necessary,  precede  such  procedures  with  prophy- 
lactic injections. 

Tizzoni  showed  experimentally  that  dressings  in  which  anti- 
tetanic  serum  had  been  dried,  when  applied  to  wounded  surfaces 
infected  with  tetanus,  protected  the  animals  from  the  disease.  It 
has  been  suggested  in  the  Italian  literature  that  this  be  given 
clinical  trial,  but  there  are  practically  no  statistical  reports  as  to 
its  efficacy. 

As  soon  as  symptoms  of  tetanus  appear,  treatment  is  carried 
on  most  strenuously,  and  with  watchful  care.  In  our  civil  war 
the  treatment  is  frankly  described  as  "empirical  to  the  last  de- 
gree''. There  are  mentioned  twenty-eight  different  drugs  that 
were  administered  by  mouth,  and  sixteen  different  sorts  of  local 
applications  for  the  cure  of  tetanus.  It  is  little  wonder  that  the 
mortality  was  89.3  per  cent.  Though  in  spite  of  our  best  eflforts 
we  may  expect  an  incidence  little  better  than  in  previous  wars, 
still  the  methods  of  treatment  now  at  our  command  are  rational 
and  hopeful. 

Statistics  regarding  mortality  vary.  Sir  George  Makins,  Sur- 
geon-General, consulting  surgeon  to  the  British  Armies  in  France, 
has  stated  within  the  year  that  in  spite  of  treatment  the  mortality 
is  above  70  i>er  cent  of  all  cases  treated.  It  must  be  remembered 
that  these  ])atients  were  severely  wounded  and  could  not  be  trans- 
ported to  Kngland. 

The  reports  of  Sir  David  Bruce  are  more  encouraging.  From 
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the  home  mihtary  hospitals  there  have  been  four  different  series 
reported:  In  1914-15,  2^1  cases,  57.7  per  cent  mortaHty ;  in  1915- 
16,  195  cases,  49.2  per  cent  mortaUty;  in  August  and  October, 
1916,  200  cases,  36.5  per  cent  mortahty;  October  to  December, 

1916,  100  cases,  31  per  cent  mortahty.  He  has  hopes  that  the 
mortaHty  may  finally  be  reduced  to  20  per  cent.  The  incubation 
period  tends  to  become  longer,  as  only  12  of  the  last  100  cases 
occurred  in  less  than  ten  days  from  injury.  There  were  no 
deaths  at  all  in  29  cases  in  which  there  was  localized  tetanus. 

Treatment  is  specific,  and  symptomatic.  Specific  treatment 
consists  in  the  administration  of  antitetanic  serum.  As  prophy- 
lactic measures,  500  to  1,000  U.  S.  A.  units  are  injected  subcutan- 
eously,  the  first  as  soon  as  possible,  and  then  at  weekly  intervals 
until  the  wounds  heal.  After  symptoms  develop  the  manner  of 
administration  and  the  dosage  has  been  the  subject  of  some  un- 
fortunate controversy.  At  the  outset  subcutaneous  or  intramus- 
cular injections  of  several  thousand  units  may  neutralize  the  tox- 
in. Leishman  and  Smallman  insist  that  this  is  the  best  method 
for  treating  the  disease  throughout  its  course.  They  divide  the 
dose  and  inject  some  into  the  muscles  of  the  injured  limb  if  feas- 
ible. Daily  doses  of  10,000  units  are  given  for  the  first  few  days. 
Some  authors  have  advocated  injections  into  the  main  nerve 
trunk  if  possible,  especially  when  localized  tetanus  is  the  first 
sign.  Though  early  reports  advocated  the  intravenous  adminis- 
tration of  serum,  this  has  been  practically  discarded  as  the  re- 
sults do  not  warrant  the  great  risk  of  anaphylaxis  that  all  patients 
run. 

In  the  home  military  hospitals  in  England  the  method  used 
uniformly  is  the  intraspinal.  Fluid  is  first  withdrawn  and  as 
many  units  as  can  be  safely  given  are  introduced.  An  ordinary 
first  injection  is  3,000  units,  although  by  using  the  concentrated 
form,  the  globulins  only,  as  much  as  30,000  has  been  injected  in- 
trathecally.  With  this  is  combined  intramuscular  injections.  Pro- 
fessor Sherington  conducted  a  series  of  experiments  for  the  war 
office  committee  for  the  study  of  tetanus.  Twelve  infected  mon- 
keys were  treated  intramuscularly,  all  died;  while  of  18  monkeys 
treated  intrathecally,  13  recovered.  This  would  seem  conclusive 
evidence  of  the  advantage  of  introducing  antitoxin  directly  into 
the  spinal  canal. 

*  Sir  David  Bruce  reports  the  cases  from  December,  1916,  to  March, 

1917.  In  this  period  there  were  100  cases  treated  in  the  home  military- 
hospitals,  and  the  mortaHty  was  only  19  per  cent.  (Lancet,  London,  1917, 
No.  25,  ii,  925.) 
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The  syniptoinatic  treatment  of  the  disease  is  sedative  and 
antispasmodic.  The  treatment  of  Meltzer  and  Auer  with  mag- 
nesium sulphate  was  advanced  in  this  country  several  years  ago, 
and  has  many  advocates,  especially  in  Germany.  It  consists  of 
injecting  concentrated  solutions  of  magnesium  sulphate  which 
has  a  marked  antispasmodic  effect.  If  given  subcutapeously  it 
is  used  in  25  per  cent  solution.  Not  more  than  2  cc.  nor  less  than 
1.2  cc.  per  kilogram  body  weight  is  injected  four  times  a  day, 
the  patient  being  lightly  etherized.  This  is  the  advised  routine 
method  of  administration.  Occasionally  the  same  dose  may  be 
injected  deeply  into  the  muscles  of  the  thigh.  Massage  should  be 
administered,  and  the  etherization  continued  for  twenty  minutes 
following  the  injection.  As  an  emergency  measure  magnesium 
sulphate  may  be  injected  intravenously  in  isotonic  solution  (3 
per  cent)  at  the  rate  of  5  cc.  per  minute.  The  spasm  may  be 
controlled  for  a  longer  time  by  intraspinal  injection  of  25  per  cent 
solution,  giving  i  cc.  per  10  kg.  body  weight.  The  dangers  lie  in 
the  possibility  of  paralysis  of  respiration.  When  given  intra- 
spinally,  the  fluid  may  be  drawn  off  from  the  canal  if  this  catas- 
trophe occurs.  Meltzer  also  advises  the  use  of  his  pharyngeal 
insufflation  apparatus  for  the  maintenance  of  artificial  respiration. 
This  method  after  a  few  trials  has  been  practically  abandoned  in 
England.  The  same  might  be  said  regarding  the  Bacelli  treat- 
ment with  carbolic  acid.  This  treatment,  however,  seems  to  meet 
with  favor  in  Italy.  Carbolic  acid  may  be  used  in  i  per  cent  so- 
lution injecting  40  cc.  up  to  70  cc.  daily.  The  action  is  supposed 
to  be  both  antitoxic  and  sedative.  The  reports  in  the  literature 
are  not  very  favorable.  When  this  is  the  only  method  of  treat- 
ment the  cases  are  uniformly  fatal.  When  combined  with  serum 
treatment  recoveries  are  reported  but  of  course  this  nullifies  any 
deductions  as  to  the  value  derived  from  the  phenol. 

In  conclusion,  then,  we  may  state  in  substance  the  summary 
with  which  Sir  .David  Bruce  closes  nearly  all  of  his  reports. 
Prophylactic  injections  must  be  carried  out  persistently  for  all 
wounded,  and  "trench  foot"  cases.  The  most  hopeful  cases  are 
those  of  late  or  delayed  tetanus.  Reports  are  not  conclusive  re- 
garding the  effects  of  serum  therapy.  Treatment  is  outlined  as 
follows:  (a)  Rest,  sleep,  food;  (b)  surgery  must  be  early,  later 
on  do  not  disturb  the  wounds ;  (c)  administer  large  doses  of  anti- 
toxin intrathecally,  and  intramuscularly,  or  subcutaneously ;  and 
(d)  in  addition,  if  necessary,  use  the  common  sedatives,  morphia, 
chloral,  or  chloretone. 
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NOTE  ON  GAS  GANGRENE.* 

A.  S.  Warthin 

The  most  important  article  on  the  general  pathology  of  "Gas- 
gangrene"  or  "Acute  Bacillary  Gangrene"  is  that  by  Bashford: 
— British  Journal  of  Surgery,  April,  1917,  p.  562.  He  emphasizes 
the  fact  that  the  anaerobic  bacilli  found  in  wounds  of  warfare 
are  pathogenic  when  in  combination  with  one  another  and  the 
combinations  in  which  they  occur  in  gunshot  wounds  are  exceed- 
ingly virulent.  While  the  bacilli  multiply  mainly  in  the  aerolar 
tissues  of  the  endomysium,  their  products  destroy  the  endothel- 
ium of  the  blood  vessels  and  lymphatics,  the  muscle  fibers  and 
the  blood.  The  necrosis  of  lymphatics,  capillaries  and  veins, 
with  hemolysis  and  thrombosis,  is  the  predominating  feature  of 
the  rapid  spread  of  the  infection,  with  the  accompanying  degen- 
eration and  necrosis  of  the  muscle  fibers,  and  later,  the  formation 
of  gas.  The  production  of  gas  is  a  late  secondary  phenomenon 
attracting  attention  from  its  mere  peculiarity.  It  does  not  play 
any  part  in  the  spread  of  the  infection,  although  it  increases  the 
swelling.  The  foramtion  of  gas  occurs  in  tissues  already  long 
dead.  The  name  "gas-gangrene"  is  unfortunate.  Bashford  sug- 
gests that  the  term  "acute  bacillary  gangrene"  or  ''war  gangrene" 
be  substituted  for  it.  The  restriction  of  the  most  serious  forms 
of  infection  to  long  muscles  is  explained  by  the  vascular  arrange- 
ments and  the  large  mass  of  tissues   suddenly  involved.     The 
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spread  of  infection  is  promoted,  not  only  by  the  actual  severance 
of  the  blood-supply,  but  also  by  thrombosis,  coagulation  or  stag- 
nation of  the  blood,  especially  in  the  capillary  and  venous  circu- 
lation and  stagnation  in  the  lymphatic  circulation.  Bacillary 
invasion  may  be  stayed  by  maintaining  the  arterio-venous  and 
lymphatic  circulations  or  by  rapid  substitution  of  fluids  and  cells 
used  up  in  combating  the  infection.  The  danger  is  not  on  the 
surface ;  it  is  in  the  deep  parts.  Early  surgical  procedure  is  indi- 
cated, stopping  only  when  an  efficient  circulation  can  be  maintain- 
ed, preventing  the  products  of  the  organisms  from  damaging  fresh 
vascular  areas,  and  preparing  fresh  dead  muscle  for  invasion. 
The  absence  of  leucocytes  in  the  clear  or  blood-stained  fluid  of 
bacillary  gangrene  results,  not  only  from  the  damage  to  vessels, 
but  from  a  strong  antichemiotactic  action  where  there  is  massive 
invasion.  Constitutional  symptoms  arising  from  interference 
withe  the  cardiovascular  and  heat-regulating  mechanism  may 
ultimately  supervene  and  cause  death.  The  opposing  views  con- 
cerning the  pathology  of  gas-gangrene,  as  given  by  D'Este  Emery 
and  Taylor  are  reviewed  in  an  article  by  Wallace: — British  Med- 
ical Journal,  ipi6,  Sept.  i6. 

The  bacteriology  of  war  gangrene  is  not  yet  on  a  satisfactory 
basis.  In  many  cases  a  great  variety  of  organisms  are  found ;  in 
others  apparently  a  pure  culture.  B.  perfringens  and  B.  oedemat- 
is  tnaligni,  or  organisms  resembling  these,  are  the  most  commonly 
found ;  but  the  variety  of  forms  is  surprising.  Cultural  methods 
fail  to  show  this  diversity.  The  organisms  are  not  essentially 
uiuscle  feeders;  they  grow  in  the  lymph  spaces  of  the  endomy- 
sium.  The  variety  is  less  in  the  clot  with  the  greater  number  of 
leucocytes  found  there. 

The  status  of  the  toxin  production  in  war  gangrene  is  still 
questionable.  Bull  and  Pritchett: — Journal  of  Experimental 
Medicine,  1917,  vol.  26,  p.  118,  have  obtained  a  soluble  toxin 
from  B.  zvelchii.  De  Kruif,  Adams  and  Jrcland: — Journal  of  In- 
fectious Diseases,  19 17,  vol.  21,  pp.  58o-§pp,  have  tested  the 
toxicogenic  power  of  ten  strains  of  B.  zvelchii  with  the  result  that 
all  the  strains  were  found  to  produce  toxin  in  greater  or  less 
degree  and  that  an  antitoxin  produced  by  the  injection  of  toxin 
from  a  single  strain  is  capable  of  neutralizing  all  of  the  toxins. 
De  Kruif  and  Bollman : — Ibid,  conclude  that  the  acidity  of  cul- 
tures of  B.  zvelchii  is  not  the  chief  cause  of  their  ability  to  produce 
experimental  infections.  The  aggressin  of  the  filtrate  and  toxin 
are  identical.  It  appears  to  act  by  reason  of  its  nectrotic  effect 
and  not  by  a  negative  chemiotactic  action  on  leucocytes.     The 
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authors  think  that  this  throws  Hght  on  the  mechanism  of  the  in- 
fection in  the  human  body. 

The  problems  of  bacteriology,  toxin  and  antitoxin  production 
and  pathology  of  acute  bacillary  gas  gangrene  have  not  yet  reach- 
ed a  definite  settlement.  It  is  not  rare  in  civil  life ;  and  the  writer's 
autopsy  material  has  furnished  a  number  of  cases  showing  great 
variety  in  symptomatology  and  pathology.  In  these  cases  organ- 
isms corresponding  to  the  Bac.  oedematis  maligni  were  present 
in  every  case.  The  role  of  the  mixture  of  bacilli,  their  relations 
to  each  other,  and  the  individual  action  of  each  are  questions 
needing  solution. 

The  therapeutic  use  of  antitoxin  is  still  in  an  experimental 
stage.  The  most  recent  reports  from  the  front  seem  to  indicate 
a  greater  control  of  this  infection  by  means  of  the  new  antiseptic 
surgical  methods. 

NOTE  ON  TRENCH  FEVER. 
A.  S.  Warthin. 

One  of  the  most  interesting  of  the  medical  conditions  asso- 
ciated with  trench  warfare  is  a  relapsing  fever  first  described  as 
a  distinct  and  characteristic  malady,  "Trench  Fever"  by  MacNee 
and  Rcnshaw. — British  Medical  Journal,  February  12,  ipi6, 
and  Morichau-Beauchant: — Paris  Medical,  Nov.  25,  iqt6. 

After  an  incubation  period  of  5-22  days  there  is  an  initial 
chill,  severe  fatigue,  intense  headache  and  fever  of  103-4°,  which 
drops  on  the  third  day,  rises  at  once,  and  falls  again  on  the  6-8th 
day.  Four  days  later  there  may  be  another  relapse  lasting  a  day 
or  two,  (the  short  form)  or  less  frequently  there  may  be  many 
relapses,  (long  form).  These  two  types,  although  other  writers 
describe  three  forms,  have  been  called  A  and  B.  In  both  forms 
there  are  frequent  pains  in  the  tibiae,  the  tongue  is  coated,  there 
is  great  anorexia  and  constipation,  but  no  diarrhoea.  The  spleen 
may  be  palpable.  There  is  marked  malaise  and  great  prostra- 
tion. The  pains  in  the  bones  are  characteristic  and  the  most 
constant  feature  of  the  disease.  They  are  most  pronounced  in 
the  lower  epiphyses  of  the  femur  and  upper  epiphyses  of  the 
tibia.  They  are  most  pronounced  at  night ;  are  irregular  in 
duration  and  may  last  over  a  period  of  several  weeks.  The 
fever,  headache,  fatigue  and  bone  pains  are  the  predominating 
symptoms  according  to  practically  all  reports,  but  a  great  varietv 
of  other  symptoms  has  been  reported  by  various  observers,  but 
these  are  lacking  in  significance.    There  are  no  visceral  symptoms 
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beyond  an  enlarged  spleen ;  no  chest  symptoms  except  occasion- 
ally a  complicating  or  preexisting  bronchitis.  The  fall  in  temper- 
ature is  marked  by  profuse  sweating.  Following  the  fall  in  temp- 
erature the  patient  is  relieved,  and  apparently  the  attack  is  over; 
but  from  the  3-5th  day  he  has  a  repetition  of  the  symptoms ;  after 
this  he  may  have  other  attacks,  the  intensity  of  the  symptoms 
diminishing  with  each  relapse  to  the  end.  After  the  attack  there 
is  a  certain  period  of  var^dng  length  in  which  the  patient  is  very 
weak,  and  the  pain  in  the  limbs  persists  without  disturbing  the 
sleep.  The  separation  of  "trench  shin"  and  "trench  back"  from 
trench  fever  is  still  unsettled.  In  many  cases  these  conditions 
appear  to  be  only  symptom-forms  of  the  latter. 

The  disease  is  said  not  to  be  atypical  typhoid  or  paratyphoid, 
grippe,  typhus  or  malaria.  Sherzvood-Dunn: — Medical  Record, 
1917,  p.  155,  believes  it  to  be  military  fatigue  aggravated  by 
malaria. 

The  etiology  is  still  unknown.  According  to  the  English 
authors  the  disease  is  transmissible  by  body  lice  taken  from  a 
patient  suffering  with  the  disease  and  placed  upon  a  healthy  per- 
son. It  is  also  transmissible  by  inoculation  of  whole  blood  or 
washed  corpuscles,  the  infective  agent  not  being  in  the  serum. 
No  infective  agent  has  as  yet  been  positively  deriionstrated.  The 
virus  is  not  filterable.  Pappenheimer: — British  Medical  Journal, 
October  75,  1917,  reported  the  demonstration  of  a  supposed  char- 
acteristic organism  in  blood  smears,  sections  of  periosteum  and 
fascia  and  in  cultures  from  these  tissues.  Later  {Ibid,  Oct.  27, 
1917)  these  bodies  were  shown  to  be  artefacts  and  to  have  no 
etiological  relationship  to  the  disease.  In  the  Lancet,  Sept.  8, 
1917,  Diuiond  reported  the  finding  of  a  "haemogregarine"  in 
blood  taken  from  cases  of  trench  fever.  Henry : — Brit.  Med. 
Journ.,  Dec.  J,  1917,  concludes  that  Dimond  mistook  for  the 
causative  agent  of  trench  fever  a  flagellate  protozoan  and  a 
bacillus  present  in  impure  distilled  water.  No  one,  therefore, 
has  as  yet  demonstrated  the  existence  of  a  visible  parasite  as  the 
causative  agent  of  this  disease. 

The  prognosis  is  good;  cases  always  recover.  The  total 
course  is  usually  four  to  six  weeks.  There  are  practically  no 
complications.  If  it  is  true,  as  asserted  by  Davies  and  Weldon 
and  others  that  the  louse  is  the  conveying  agent  of  red  blood 
cells  containing  the  etiological  agent,  the  treatment  becomes  es- 
sentially preventive.    Otherwise,  it  is  purely  symptomatic. 

The  pathology  is  unknown.  There  have  been  few  oppor- 
tunities of  studying  tissue  changes. 
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THE  RELATIONSHIP  OF  FAT  EMBOLISAI  TO 
TRAUMATIC  SHOCK. 

Ai.dre;d  Scott  Warthin. 
Ami  Arbor,  Michigan. 

In  1913  the  writer  published  in  the  International  Clinics, 
Vol.  4,  S.  23,  57  pp.,  a  very  complete  monograph  on  "Traumatic 
Lipaemia  and  Fatty  Embolism."'  The  material  for  this  work  had 
been  put  together  in  1907  for  publication  in  book  form,  but  such 
publication  had  been  deferred.  The  leading  facts  of  the  article, 
however,  have  been  used  in  the  author's  teaching  work  for  more 
than  ten  years,  and  were  applied  at  the  beginning  of  the  War  in 
special  courses  on  War  Pathology  to  the  conditions  resulting 
from  bone  fractures  received  in  warfare.  Therefore  the  recent 
pubhcation  by  the  Atlantic  Monthly  Press  of  William  Townsend 
Porter's  ''wonderful  discovery"  that  fat  embolism  of  the  pulmon- 
ary capillaries  "is  a  frequent,  if  not  the  most  frequent,  cause  of 
shock  as  seen  on  the  battle-field"  deserves  a  critical  review  be- 
cause of  the  ignorance  or  the  deliberate  ignoring  of  the  literature 
of  American  medical  science  shown  in  this  literary  article.  The 
offense  is  the  greater  because  the  author  of  "Shock  at  the  Front" 
makes  it  clear  that  his  work  was  carried  out,  and  evidently  pub- 
lished, under  the  auspices  of  the  Rockefeller  Institute  for  Med- 
ical Research.  Porter's  discovery  is  revealed  in  paragraphs 
scattered  through  a  Atlantic  Monthly  literary  setting,  as  follows : 

Page  44. — -"The  Surgeons  at  Compiegne  had  noticed  that  shock  came 
on  chiefly  after  wounds  of  the  great  bones,  such  as  the  thigh-bone,  and 
after  muUiple  wounds  through  the  skin  and  subcutaneous  fat,  as  from  a 
shower  of  shell-fragments.  These  facts  seemed  very  significant,  although 
I  little  knew  at  the  time  that  they  would  at  length  lead  me  to  the  dis- 
covery of  the  cause  of  shock." 

Page  93- — "I  could  not  rest,  I  was  still  pursued  by  the  imperious  fact 
that  shock  was  most  frequent  after  fractures  and  after  multiple  wounds 
through  the  subcutaneous  fat.  I  took  refuge  in  my  laboratory,  in  experi- 
ment after  experiment.  The  cause  of  shock  was  found,  and  a  new  remedy." 
Page  95. — "Since  the  fracture  of  the  bone  is  apparently  a  factor  in 
shock,  and  since  the  absorption  of  a  chemical  substance  was  excluded,  the 
mischief  might  be  due  to  a  mechanical  agent.  Now,  the  bone-marrow  is 
very  rich  in  fat,  and  it  has  long  been  known  that  after  fractures  of  the 
femur  large  numbers  of  fat-globules  appear  in  the  blood,  in  which  the 
globules  circulate  until  they  enter  the  capillaries  in  the  brain  and  other 
organs.  When  a  large  fat-globule  enters  one  of  these  small,  hair-like 
vessels,  it  sticks  fast,  the  blood  can  no  longer  flow  through  that  capillary, 
and  the  cells  supplied  by  that  blood  can  no  longer  get  food  and  oxygen. 
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"All  this  is  well  understood.  For  more  than  two  centuries  observa- 
tions have  been  made  by  pathologists  on  changes  in  the  tissues,  following 
the  injection  of  fat  into  the  blood-vessels  of  animals.*  Indeed  a  condition 
suggesting  shock  has  incidentally  been  observed  here  and  there  in  the 
course  of  these  studies,  although  I  did  not  know  of  these  chance  observa- 
tions until  long  after  my  own  experiments.  No  one,  however,  had  de- 
clared or  attempted  to  prove  that  the  entrance  of  fat  into  the  blood-, 
vessels  was  the  cause  of  shock  as  seen  on  the  battle-field.  The  pathologists 
were  after  other  game.  They  were  interested  in  the  anatomical  changes 
in  the  tissues  following  the  blocking  of  the  capillaries.  Since  a  falling 
blood-pressure  is  the  out-standing  symptom  of  shock,  the  proof  demanded 
(i)  that  fat-globules  should  be  injected  into  the  vessels;  (2)  that  the 
blood-pressure  should  be  measured;  (3)  that  the  blood-pressure  should 
fall  gradually  as  it  does  in  shock ;  (4)  that  the  other  symptoms  seen  in 
wounded  soldiers  should  be  accurately  reproduced  in  the  injected  animal.. 
The  other  symptoms  are  a  feeble  and  rapid  heart-beat,  frequent  and  shal- 
low respiration,  pallor,  low  temperature,  diminished  sensibility  and  appar- 
ent unconsciousness. 

"On  February  2,  1917,  the  crucial  experiment  was  made.  An  instru- 
ment for  recording  the  blood-pressure  in  the  carotid  artery  of  an  anaesthe- 
tized cat  was  arranged  to  write  its  record  on  a  moving  surface  of  smoked 
paper.  When  the  normal  pressure  was  in  record,  a  little  less  than  a  tea- 
spoonful  of  olive  oil  was  injected  into  the  jugular  vein.  Thereupon  the 
blood-pressure  began  to  fall,  and  the  animal  soon  showed  all  the  phenomena 
of  shock  observed  in  the  wounded  soldier. 

"My  attention  was  then  directed  to  the  discovery  of  a  new  remedy.- 
Following  the  plugging  of  the  capillaries  by  fat  the  arteries  and  heart  are 
partially  emptied,  and  the  blood  collects  in  the  veins,  especially  in  the  large 
and  numerous  abdominal  veins.  In  fact,  the  patient  may  be  said  to  bleed 
to  death  in  his  own  veins  since  the  quantity  of  blood  left  in  the  arteries 
does  not  suffice  for  the  nutrition  of  the  cells  of  the  brain  and  other- 
organs." 

Porter  then  proposes  briefly  remedies  for  the  condition,  such 
as  changing  the  physical  condition  of  the  fat  emboH,  draining  the 
l)lood  from  the  veins  by  means  of  the  respiratory  ptimp,  and 
finally  the  forcing  of  respiration  by  means  of  increased  content 


*  As  a  matter  of  fact  the  history  of  lipacmia  and  fatty  embolism  be- 
gins with  the  experimental  work  of  Magendie  during  the  years  1821-36.. 
The  fact  that  Lower  in  1669,  and  others  later,  made  intravenous  inejc- 
tions  of  large  amounts  of  milk  into  dogs  has  sometimes  been  referred  to 
as  the  beginning  of  the  history  of  fat-embolism;  but  the  tissue  changes 
produced  by  such  expermiental  work  were  first  noted  in  a  gross  way  by 
Magendie. — Editor. 
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of  carbon  dioxide  in  the  inspired  air;  but  without  apparent  great 
success  for  any  one  of  these  methods.    He  proceeds : 

Page  135. — "Save  a  few  wounds  of  the  abdomen,  in  which  the  blood- 
vessels or  their  nerves  in  that  great  vascular  region  were  probabh-  directly 
injured,  there  has  been  no  case  of  shock  except  after  shell-fractures  of  the 
thigh,  and  after  multiple  wounds  through  the  subcutaneous  fat.  In  this 
closure  of  the  capillaries  by  fat-globules  is  known  to  take  place.  This  is 
strong  support  for  my  discovery  that  shock  may  be  produced  in  animals 
by  injecting  fat  into  the  veins." 

Page  130. — "I  found  an  electrical  method  useful  against  shock  in 
animals,  but  I  have  not  yet  succeeded  in  adopting  this  method  for  use 
upon  man. 

"In  August,  191 7,  I  sailed  for  my  own  country,  bearing  with  me  the 
certainty  that  fat  embolism  is  a  frequent,  if  not  the  most  frequent,  cause 
of  shock  as  seen  on  the  battle-field  and  the  further  certainty  that  the 
carbon-dioxide  treatment  is  of  advantage." 

This  is  Porter's  most  complete  statement  of  his  work,  al- 
though in  the  Boston  Medical  and  Surgical  Journal,  1917, 
CLXXVI,  page  248,  he  makes  a  brief  assertion,  without  evidence, 
that  fat  emboHsm  is  a  cause  of  shock.  He  further  states  that 
"Fat  in  the  blood  stream  is  not  injurious  per  se;  its  injurious 
effects  are  the  product  of  fat  embohsm.''  See  also  Comp.  rend. 
Acad.  d.  Sc,  1917,  165,  164. 

It  is  very  apparent  from  Porter's  book  and  article  that  he  has 
no  knowledge  of  the  pathology  of  traumatic  lipaemia  and  fatty 
embolism  beyond  the  obstruction  of  the  capillaries,  the  engorge- 
ment of  the  veins  and  the  resulting  arterial  anaemia — all  three 
of  which  conditions  may,  or  may  not,  give  a  clinical  picture  re- 
sembling the  phenomena  of  so-called  surgical  shock,  and  are 
frequently  mistaken  for  such  as  had  been  sufificiently  emphasized 
by  the  present  waiter  in  the  monograph  in  the  International 
Clinics.  Porter  does  not  distinguish  betw'een  pulmonary  fat 
embolism  and  localized  fat  embolisin  of  the  brain,  heart,  kidneys, 
adrenals,  etc.,  or  a  disseminated  fat  embolism,  and  apparently 
does  not  know  that  there  are  distinct  symptom-complexes  of 
fatty  embolism.  He  apparently  does  not  know  that  fatty  embol- 
ism when  it  reaches  such  a  degree  as  to  become  clinically  manifest 
in  symptoms  resembling  those  of  shock  and  collapse  is  chiefly  a 
cerebral  fatty  embolism  and  not  a  pulmonary  condition  alone,  and 
that  minute  cerebral  lesions,  haeinorrhages,  infarctions,  etc..  have 
already  occurred  that  cannot  be  remedied  by  respiratory  pmnps, 
carbon  dioxide  respiration,  electrical  treatment,  etc.  Further, 
there  is  almost  always  an  increase  of  temperature  in  fatty  embol- 
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ism  and  not  a  subnormal  one  as  in  shock.  A  knowledge  of  the 
pathology  of  the  subject  would  have  shown  Porter  that  the  treat- 
ment of  fatty  embolism  is  preventive  and  not  curative. 

The  writer's  article  in  the  International  Clinics  was  written 
in  1907  for  tiie  express  purpose  of  showing  surgeons  the  surgical 
frequency  and  mportance  of  fatty  embolism,  and  the  fact  that  it 
was  usually  mistaken  for  surgical  shock  and  collapse,  and  that  it 
had  a  specific  pathologic  and  clinical  entity  of  its  own,  with 
characteristic  diagnostic  signs — one  of  these,  the  presence  of  fat 
droplets  in  the  sputum,  was  for  the  first  time  shown  to  be  the 
earliest  diagnostic  sign  of  pulmonary  fatty  embolism.  Without 
quoting  too  freely  from  this  article  a  few  particularly  significant 
paragraphs  are  reproduced  here  : — • 

Page  3. — "Fatal  cases  of  fatty  embolism  from  the  common  accidents 
of  our  large  cities  are  every  day  diagnosed  as  "shock,  coma,  apoplexy, 
alcoholism,  concussion,  'had  heart',  etc." 

Page  4. — "Without  warning  and  without  apparent  cause  (after  frac- 
tures or  amputations),  a  state  of  restlessness  with  mental  anxiety,  dis- 
turbance of  heart  and  respiration,  delirium  and  coma,  sets  in,  and  death 
may  take  place  within  twelve  to  twenty-four  hours.  In  explanation  and 
justification  of  these  fatal  cases,  the  surgeon  frequently  takes  refuge  behind 
a  diagnosis  of  shock  or  concussion.  It  is  extremely  probable  that  the 
majority  of  these  cases  are  the  results  of  traumatic  lipaemia  and  fatty 
embolism,  and  it  is  highly  desirable  that  more  attention  be  paid  to  the 
differential  diagnosis  of  fatty  embolism,,  shock,  concussion,  diabetic  coma, 
lymphatic  struma,  alcoholism,  etc." 

Only  one  case  out  of  thirteen  of  fatal  fatty  embolism  autop- 
sied  by  the  writer  had  been  correctly  diagnosed  clinically,  and  in 
this  case,  the  diagnosis  had  been  made  by  a  laboratory  assistant 
who  had  heard  discussions  of  the  condition  in  the  pathological 
laboratory.  "Shock,  heart-failure,  acute  cardiac  dilatation, 
cerebral  haemorrhage,  pneumonia,  sepsis,  insanity  and  alcoholism 
were  the  clinical  diagnoses  for  the  other  cases,  and  the  true  cause 
of  the  symptoms  remained  unsuspected." 

■  Page  19. — "*  *  *  deaths  following  fractures  and  amputations  are  prob- 
ably often  reported  as  the  result  of  shock,  'heart-failure,'  concussion,  haem- 
orrhage, pneumonia,  sepsis,  etc.,  when  the  real  cause  is  fatty  embolism. 
This  has  been  the  actual  pathological  experience  of  the  writer,  and  must 
be  true  of  medical  practice  in  general." 

In  his  review  of  the  literature  and  in  the  descriptions  of  his 
own  cases  the  writer  has  pointed  out  the  varying  symptomatology 
of  fatty  embolism,  with  the  predominating  low  arterial  pressure, 
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venous  congestion,  s}'niptoms  of  collapse,  Cheyne — Stokes  syn- 
drome, etc.,  that  so  often  give  a  clinical  picture  interpreted  as 
shock.  Series  of  animal  experiments  on  hares,  dogs  and  chick- 
ens were  carried  out  showing  the  symptomatology  and  general 
pathology  of  fatty  embolism  in  these  animals  to  be  similar  to 
that  in  man.  Synchronous  tracings  of  carotid,  auricular  and 
jugular  pressures  were  made,  and  frequently  demonstrated  to 
students  in  experimental  pathology,  showing  the  rapid  fall  of 
carotid  pressure  and  steady  increase  of  auricular  and  jugular 
pressures  terminating  in  delirium  cordis  and  death,  as  the  result 
of  the  injection  of  oil  directly  into  the  jugular  vein  or  heart. 

Fatty  embolism  may  be  produced  by  all  varieties  of  bone — 
injuries  involving  the  fatty  marrow,  fractures,  surgical  opera- 
tions, concussion,  osteomyelitis,  haemorrhages,  presence  of 
foreign-body,  neoplasm,  etc.  By  far  the  most  common  cause  is 
fracture,  and  especially  comminuted  fractures;  much  less  com- 
mon is  fatty  embolism  after  injury  to  adipose  tissue,  bruises, 
wounds,  burns,  operations,  childbirth,  etc.  Still  more  rarely  is  it 
associated  with  rupture  of  fatty  liver,  and  lipaemia  associated 
with  poisons  or  diabetes  as  a  cause  of  fatty  embolism  is  very  rare. 
The  wounds  of  war  causing  fractures  of  large  bones  like  the  femur, 
tibia,  etc.,  with  the  marked  comminution  and  injury  to  the  mar- 
row associated  with  such  wounds  are  precisely  the  type  of  wounds 
with  zvhich  we  should  expect  fatty  embolism  to  be  associated. 
It  undoubtedly  is  one  of  the  most  important  surgical  conditions  of 
the  present  war. 

But  is  it  shock?  Both  Bisscll  {Surgery,  Gynecology  and 
Obstetrics,  July,  1917,  p.  8)  and  Porter  have  utterly  failed  to  see 
the  point  of  the  writer's  monograph  in  the  International  Clinics. 
The  object  of  that  article  was  not  to  prove  the  identity  of  surgical 
shock  and  fatty  embolism,  but  to  show  that  surgeons  most  fre- 
quently mistake  fatty  embolism  for  shock,  or  something  else,  in- 
:stead  of  making  a  correct  diagnosis  of  the  former  condition. 
Fatty  embolism  is  a  distinct  clinical  and  pathological  entity.  It 
should  not  be  mistaken  for  shock.  Its  occurrence  should  be  an- 
ticipated in  all  injuries  to  bones  containing  fatty  marrow.  Its 
therapy  zvill  be  preventive  rather  than  curative. 

For  a  full  discussion  of  the  symptomatology  and  pathology  of 
fatty  embolism  the  reader  is  referred  to  the  writer's  monograph 
jn  International  Clinics,  1913,  d,  p.  171. 

Addendum.  Since  the  above  was  written  Wiggers:  Proceed- 
ings of  Soc.  for  Bxp.  Biol,  and  Med.  Soc,  Dec.  ip,  1917,  has 
published  a  brief  note  on  Fat  Emboli  and  Shock,  in  which  he 


shows  that  the  circulatory  faihire  produced  by  fat  emboh  should 
be  distinguished,  for  academic  as  well  as  for  therapeutic  reasons, 
from  that  due  to  surgical  shock.  His  experimental  work  shows 
that  neither  the  intravenous  nor  the  intra-arterial  injection  of  fat 
produces  changes  in  the  dynamics  of  the  entire  circulation  com- 
parable to  those  found  in  shock  following  exposure  of  the  in- 
testine. He,  therefore,  concludes  that  "the  hypothesis  that  fatty 
emboli,  either  of  the  pulmonary  or  systematic  vessels,  is  the 
cause  of  circulatory  failure  in  surgical  or  traumatic  shock  is  not 
corroborated  by  our  experiments."  This  conclusion  is,  there- 
fore, in  harmony  with  my  attempts  to  put  fatty  embolism  on  its 
own  feet  as  a  surgical  entity  distinct  from  shock. 

As  this  proof  is  being  read  Simond's  article  in  the  Jour,  of 
Exper.  Med.,  May  i,  19 18,  has  just  come  to  hand.  This  contains 
another  example  of  the  gross  mis-reading  of  articles,  in  that 
Simond  says  that  Warthin,  Bissell  and  Porter  are  convinced  that 
fat  embolism  is  "a  cause"  of  surgical  shock.  As  my  article  was 
written  with  a  different  view  of  the  case,  I  fail  to  see  how  such 
a  statement  concerning  it  can  in  any  way  be  obtained  from  it. 
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Pathology  of  Trauma:  Wounds,  Burns,  Electrical  Injuries,  Fat-Em- 
bolism, Concussion,  Shock,  Effects  upon  Ears,  Aviation  Affections, 
Nervous  Lesions,  War  Neuroses,  Effects  of  "Gassing",  Fumes  from 
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Methods,  etc. 

Pathology    of  Military    Occupations:      Munition    Workers'    Diseases; 

•    etc. 
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CONSTITUTION    AND    BY-LAWS    OF    THE    INTERNATIONAL 

ASSOCIATION  OF  MEDICAL  MUSEUMS. 

AMENDED  AUGUST  6,  1913. 

ARTICLE  I.— Name  and  Objects. 

This  Association  shall  be  called  The  International  Association  of 
Jiledical  Museums.    It  shall  have  as  its  objects: 

1.  The  promotion  in  a  general  way  of  the  efficiency  of  the  Medical 
Museum  as  a  compendium  of  scientific  facts,  a  store-house  of  material 
for,  and  of  the  results  of  research,  and  as  a  medium  for  teaching. 

2.  Discussion  of  plans  of  cataloguing  and  classification,  and  methods 
for  the  preparation  and  preservation  of  specimens. 

3.  Arrangements  for  the  interchange  of  specimens  and  for  the  spe- 
cialization of  certain  museums  along  particular  lines  in  which  they  may 
enjoy  the  best  facilities. 

4.  The  publication  of  a  Medical  Museum  Bulletin,  which  shall  aim 
at  the  furtherance  of  the  above  objects. 

5.  The  consideration  of  the  feasibility  of  establishing  an  Index  Path- 
ologicus  in  the  future. 

6.  The  establishment  of  central  bureaus  in  various  countries  for  the 
preservation  of  the  results  of  original  research  and  for  the  exchange  of 
material. 

ARTICLE  II. — International  Membership. 

The  membership  shall  be  elective,  and  shall  be  international  in  scope, 
including  representatives  of  the  leading  medical  museums  throughout  the 
world. 

All  persons  actively  engaged  in,  or  interested  in,  the  work  of  medical 
museums  may  become  active  members  on  election  and  the  payment  of  $2 
per  annum. 

Members  may  be  elected  at  the  International  meetings  or  in  the  interim 
of  the  meetings,  by  the  local  Section  of  that  country  to  which  they  belong. 

Only  those  persons  officially  accredited  to  a  medical  museum  as  its 
representative  may  vote. 

Persons  distinguished  for  eminent  services  to  science  and  especially 
to  the  cause  of  museums  and  of  this  Association,  may  be  made  honorary 
members. 

ARTICLE  III. — International  Fees. 

There  shall  be  an  admission  fee  of  $2,  payable  by  active  members 
immediately  on  their  election,  and  an  annual  fee  of  $2,  payable  in  advance 
on  January  1st  of  each  year,  and  falling  due  the  year  after  election. 
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ARTICLE  IV. — IxTERNATioxAL  Officers. 

The  International  Officers  shall  be  a  President,  three  Vice-Presidents, 
a  Secretary-Treasurer,  and  as  many  Councillors  as  there  are  countries  rep- 
resented in  the  Association,  one  Councillor  for  each  country ;  these  Officers 
shall  together  constitute  an  executive  committee.  They  shall  be  elected 
triennially  at  the  international  meeting  for  the  ensuing  triennium  and  for 
the  next  international  meeting,  except  the  Secretary,  whose  position  shall 
be  permanent.  The  President  shall,  whenever  possible,  be  elected  from 
that  country  where  the  next  international  meeting  will  be  held. 

ARTICLE  V. — Of  the  Sectional  Societies. 

1.  There  shall  be  a  central  international  body  with  international  offi- 
cers, and  local  or  sectional  societies  with  local  officers,  one  society  in 
each  country  represented. 

2.  The  officers  of  the  local  societies  may  be  elected  annually  or  tri- 
ennially, and  shall  consist  of  a  president  and  secretarj%  and  as  many  other 
officers  as  the  local  society  shall  decide.  The  officers  of  the  International 
Association  shall  be  as  provided  under  the  present  constitution. 

3.  A  local  fee  ma}'  be  arranged  at  the  discretion  and  option  of  the 
local  society,  but  the  international  fee  shall  remain  $2  (two  dollars).  It 
shall  continue  to  be  paid  to  the  international  secretary,  and  shall  be 
devoted  to  the  cost  of  the  bulletin,  the  payment  of  international  postage, 
and  other  international  outlay. 

4.  The  meetings  of  both  the  International  Association  and  also  of 
the  sectional  societies  shall  be  reported  in  the  bulletin,  and  all  communica- 
tions presented  at  all  such  meetings  shall  be  available  for  publication  in 
the  bulletin.  This  will  not  preclude  their  publication  elsewhere  as  well, 
nor  is  the  editorial  committee  pledged  to  publish  all  papers  presented  at 
either  the  international  or  sectional  meetings. 

ARTICLE  VI.— Meetings. 

The  meetings  of  the  international  body  shall  be  held  at  the  same  place 
and  time  as  the  meetings  of  the  International  Congress  of  Medicine.  The 
meetings  of  the  sectional  societies  shall  be  held  annually  or  more  fre- 
quently, according  to  the  decision  of  the  individual  society. 

ARTICLE  VII.— Transaction  of  Business. 

All  matters  of  general  policy  and  interest  shall  be  decided  by  a  two- 
thirds  majority  vote  of  all  the  voting  representatives  present  at  a  stated 
meeting.     At  such  meetings  nine  members  shall  constitute  a  quorum. 

The  vote  may  be  taken  in  the  interim  of  the  meetings  by  the  Secre- 
tary by  means  of  correspondence,  and  the  matter  submitted  shall  then 
be  decided  by  the  two-thirds  majority  vote  of  those  voting. 
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Together  with  each  stated  meeting  there  shall  be  a  session  of  the 
Executive  Committee  for  the  transaction  of  business.  At  such  meetings 
four  members  shall  constitute  a  quorum. 

ARTICLE  VIII. — Changes  in  the  Constitution. 

Amendments  to  the  Constitution  shall  be  decided  by  the  two -thirds 
majority  vote  of  the  active  members.  Such  measures  to  be  proposed  in 
writing  to  the  Secretary,  who  shall  submit  them  to  the  Executive  Com- 
mittee, and  through  these  to  the  Association,  either  at  the  regular  meeting 
or  in  the  interim  by  means  of  correspondence. 


BY-LAWS. 

I. — Duties  of  Oeeicers. 

The  President,  Vice-President  and  Secretary-Treasurer  shall  discharge 
the  duties  usually  assigned  to  these  offices.  The  Secretary-Treasurer  shall, 
in  addition  to  these  duties,  call  for  and  receive  the  written  votes  of  all 
the  voting  representatives  in  all  matters  to  be  decided  by  correspondence 
in  the  interim  between  the  regular  meetings,  and  shall  secure  papers  and 
addresses  for  the  regular  meetings  and  arrange  the  program  therefor. 

II. — The  Editoriai.  Committee. 

A  Committee  on  Publication,  including  the  President  and  Secretary, 
.ex  officio,  and  three  or  more  other  members,  shall  be  appointed  every 
three  years,  who  shall  have  as  their  duty  the  periodical  publication  of  a 
]Museum  Bulletin. 

III. — Changes  in  By-Laws. 

A  By-Law  may  be  amended  by  the  two-thirds  majority  vote  of  the 
voting  representatives,  one  month  after  the  written  notice  of  the  pro- 
posed amendment  has  been  received  in  writing. 


ADDENDUM 

WATCH-GLASS   MOUNTING   FOR   MUSEUM   SPECI- 
MENS, WITH  ELATERITE  SEALING.* 

J.  J.  Mackenzie,  Professor  of  Pathology. 

University  of  Toronto. 

We  have  not  only  found  it  difficult  sometimes  to  present  the 
salient  features  of  a  gross  pathological  specimen  in  the  ordinary 
jars  used  for  that  purpose  but  have  found  them  also  bulky  and 
awkward  to  handle  in  the  class-room  for  demonstration  purposes. 

To  obviate  these  objections,  and  for  economical  reasons,  we 
have  adopted  the  watch-glass  method  of  mounting,  as  described 
by  Day  of  Chicago,  and  others,  with  some  modifications,  as  fol- 
lows : — • 

Deep  watch-glasses  from  four  to  six  inches  in  diameter  are 
chiefly  used.  The  edges  are  ground  down  to  form  a  g(3od  flat 
surface  all  the  way  around  on  a  sheet  of  plate  glass  with  carbor- 
undum powder  and  water. 

The  specimen,  after  being  properly  fixed  in  Jst  Kaiserling 
and  color  brought  back  in  alcohol,  is  left  a  day  or  so  in  2nd 
Kaiserling.  It  is  then  trimmed  down  to  fit  the  watch  glass.  Ihe 
specimen  is  set  in  the  glass  concave  side  up  and  No.  il  Kaiser- 
ling, which  has  previously  been  heated  to  boi'iag  point,  and 
colored  to  remove  the  air,  is  poured  in.  A  square  piece  of  plate 
glass  cut  and  edges  ground  to  be  one-half  inch  wider  on  each 
side  is  then  slipped  over  the  watch-glass.  If  any  bubbles  appear, 
slip  the  glass  back  slightly  over  the  edge  and  pour  111  more 
Kaiserling.  We  then  usually  allow  the  specimen  to  stand  a  day 
or  two  to  make  sure  no  more  bubbles  will  form.  The  edge 
around  the  watch-glass  is  then  thoroughly  dried  and  a  coat  of 
Elaterite*  is  applied.  This  has  the  consistency  of  thick  syrup 
.and  may  be  painted  on  with  a  small  brush.  It  dries  quite  readily, 
being  firm  and  fairly  elastic,  and  will  not  melt  when  exposed  to 
direct  sunlight.  Additional  coats  of  Elaterite  are  painted  on  until 
the  sealing  is  quite  safe. 


*  Received  too  late  for  paiblication  in  the  Proceedings  of  the  Associa- 
tion on  page  81. 

*  May  be  procured  from  Bausch  &  Lamb. 
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SIR  WILLIAM  OSLER,   Bart.,  M.D.,  F.R.S. 

(1849-1919) 

From  his  youth  an  enthusiastic  student  and  research  worker 
in  the  field  of  pathological  anatomy,  a  past  master  in  the  tech- 
nique of  the  postmortem  room  and  an  ardent  exponent  of  the 
Museum  idea,  the  late  Sir  William  Osier  was  ever  a  warm  and 
understanding  friend  of  this  Association.  As  one  of  its  Charter 
Members  and  an  International  Councillor  since  its  inception  in 
1907,  his  sympathy  and  active  interest  were  with  us  always,  and 
to  his  timely  support  and  counsel  in  the  early  years  of  its  organ- 
ization the  International  Association  of  Medical  Museums  owes 
much  of  its  present  status.  As  mentioned  editorially.  Bulletins 
No.  VIII  and  IX  are  being  issued  as  Special  Memorial  Numbers. 
A  full  biographical  statement  will  be  found  in  Bulletin  No.  IX. 
It  suffices  here  to  recall  the  fact  that  the  span  of  his  hfe  was  di- 
vided, in  almost  equal  periods,  among  the  three  countries  that  may 
be  said  to  have  lain  closest  to  his  heart, — though  it  is  to  be  remem- 
bered that  his  affection  and  his  interest  extended  beyond  these, 
embracing  the  whole  fellowship  of  man.  Canada,  the  land  of 
his  birth  and  early  professional  life,  gave  him  those  youthful 
cultural  influences  in  the  environment  of  a  happy  home,  and  that 
wealth  of  biological  and  pathological  experiences  that  became  as 
the  foundation  stones  of  his  career.  The  United  States  of 
America,  his  abode  through  twenty  years  of  his  manhood's  prime, 
received  him  with  acute  perception  and  complete  appreciation 
of  his  genius,  and  gave  him,  in  the  congenial  fellowship  and  im- 
mense resources  of  the  great  schools  of  Philadelphia  and  Balti- 
more, that  vantage-ground  from  which  he  rose  to  the  level  of  a 
great  clinical  teacher  and  a  vitalizing  and  constructive  force  in 
medical  education  throughout  the  world.  Last,  but  not  least, 
England,  the  home-land  of  his  parents'  hearts,  the  seat  of  that 
early  culture  and  the  storehouse  of  that  classic  literature  he  loved 
so  well,  called  him  to  herself  and  crowned  him,  in  the  afternoon 


Sir  William  Osler  (1849-1919) 

of  his  life,  with  the  highest  honours  in  her  power  to  bestow,  the 
Regius  Professorship  of  Medicine  in  Oxford  University  and  the 
Presidency  of  the  British  Classical  Association.  And  to  England 
he  in  turn  brought,  in  fullest  measure,  his  best  gifts.  Here,  in  the 
quiet  days  of  peace,  his  native  bibliographic  skill  and  wide  erudi- 
tion came  into  their  own  in  the  quiet  recesses  of  the  Bodleian 
Library  and  the  resources  of  the  Clarendon  Press;  his  gospel 
of  the  co-ordination  of  clinical  and  pathological  knowledge  and 
his  faculty  of  infusing  wide  human  interest  resulted  in  the  re- 
organization of  medical  teaching  at  the  Radcliffe  Infirmary  and 
the  rejuvenation  of  the  activities  of  his  own  office  of  Regius  Pro- 
fessor; then,  throughout  the  years  of  the  great  War,  all  his 
powers  of  co-ordination,  all  his  faculty  for  the  guidance  and  inspi- 
ration of  others,  all  his  own  capacity  of  self-devotion  and  personal 
sacrifice,  were  poured  out  in  richest  measure,  for  England's  need. 
The  full  extent  of  what  he  accomplished  for  England  and  her 
Allies  in  those  years  of  Europe's  cataclysm  we  do  not,  and  may 
never,  know;  but  we  realize  that  his  service  was  very  great,  if 
measured  only  by  his  ceaseless  productivity  for  the  good  of 
others  in  the  years  that  went  before. 

Still  in  the  zenith  of  his  powers,  with  the  tale  of  his  life-work 
but  half  told,  in  the  midst  of  extensive  plans  for  the  expansion 
of  post-graduate  work  in  England,  and  the  amelioration  of 
post-war  conditions,  he  died,  on  December  29th,  1919,  to  the 
lasting  sorrow  of  his  many  friends  and  the  profound  regret  of  his 
associates  in  the  medical  profession  throughout  the  world.  In  his 
passing,  humanity  at  large  has  lost  a  sympathetic,  understand- 
ing and  productive  soul,  but  his  spirit  lives  among  us  in  an 
undying  tradition  of  devotion  to  the  service  of  ethers  and  to 
the  cause  of  scientific  truth,  and  finds  its  best  expression  in  the 
great  Bibliotheca  Prima  of  his  final  bequest. 

Maude  E.  Abbott 
Lawrence  J.  Rhea 
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EDITORIALS 

THE  SIR  WILLIAM  OSLER  MEMORIAL  NUMBERS 

The  appearance  of  this  Bulletin  under  a  new  and  more 
pretentious  title,  Bulletin  of  the  International  Association  of 
Medical  Museums  and  Journal  of  Technical  Methods,  with  a 
Table  of  Contents  that  must  be  considered  to  present  an 
important  contribution  to  the  field  of  Morphological  Research, 
may,  we  hope,  serve  to  compensate  for  the  unavoidable 
delay  that  has  occurred  since  the  appearance  of  Bulletin  VII. 
This  delay  has  been  the  source  of  much  regret  to  the  Editorial 
Board,  for,  while  our  Constitution  provides  only  "that  a  Bulletin 
be  issued  from  time  to  time  as  material  accumulates"  without 
specifying  the  time  interval,  it  is  the  intention  of  the  Association 
that  this  Bulletin  shall  provide  at  least  a  yearly  channel  of  publi- 
cation for  the  communications  of  our  members  on  anatomical 
and  pathological  technique  and  morbid  anatomy  presented  at 
the  annual  meetings  and  elsewhere.     To  those  contributors  whose 
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papers  have  been  held  over  for  an  unduly  long  period,  it  may  be 
said  in  explanation  that  the  primary  cause  of  this  delay  has  been 
lack  of  funds,  due,  in  the  first  place,  to  the  heavy  expenses  of 
the  Atlantic  City  meeting  in  the  year  1919,  combined  with  the 
high  cost  of  printing  at  that  time.  Then  came  the  deeply- 
regretted  death  of  the  late  Sir  William  Osier  on  December  29th 
1919,  and  the  Resolution  passed  at  the  Cornell  Meeting  of  the 
American  and  Canadian  Section  in  April,  1920,  that  the  next 
Bulletin  of  this  Association  be  published  as  a  special  Sir  William 
Osier  Memorial  Number.  This  decision  involved  further  waiting, 
until  such  time  as  material  of  sufficient  value  could  be  obtained 
to  constitute  a  worthy  memorial,  and  until  the  required  funds 
for  its  publication  might  be  raised.  The  articles  sought  were 
of  two  kinds:  (a)  Communications  of  a  personal  or  biographical 
character  upon  the  early  cultural  influences  and  scientific  researches 
of  the  late  Sir  WilHam  Osier;  and  (6)  contributions  of  a  technical 
and  scientific  character,  which  should  serve  to  lift  this  Bulletin 
into  the  place  which  it  is  qualified  to  fill,  as  the  organ  of  an  Associa- 
tion that  has  become  a  recognized  medium  on  this  Continent 
for  the  communication  of  technical  procedures  in  medical  teaching 
and  research,  and  which  is  coming  yearly  more  and  more  into 
evidence  as  a  fostering  influence  in  the  conservation  and  elevation 
of  that  study  of  pure  morphology  that  lies  at  the  root  of  scientific 
truth. 

In  response  to  the  call  for  such  contributions  a  rich  material 
gradually  accumulated  which  finally  assumed  a  bulk  so  large 
that  it  became  impossible  to  publish  under  one  cover  all  the  special 
memorial  articles,  together  with  those  from  the  meetings  of  the 
Association.  It  was,  therefore,  decided  by  the  Editorial  Board 
to  issue  two  Bulletins,  one  immediately  succeeding  the  other,  of 
which  one  should  contain  all  the  personal  and  biographical  articles, 
and  should  appear  as  a  special  Sir  William  Osier  Memorial  Number, 
to  form  Bulletin  IX  of  the  Association  (which  is  now  in  the  press), 
and  the  other  volume  to  constitute  Bulletin  No.  VIII, 
and  to  contain  all  the  technical  and  scientific  articles,  together 
with  special  Retrospects  of  recent  literature  on  microscopic  and 
macroscopic  technique,  prepared  by  authorities  in  these  respec- 
tive fields.  For  these  Retrospects,  which  appear  on  pages  53 
and  105,  we  are  deeply  indebted  to  Prof.  F.  B.  Mallory  and 
Dr.  C.  F.  Silvester,  who  have  prepared  them  expressly  for  this 
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issue,  with  a  view  to  bringing  it  to  a  completeness  which  will 
justify  the  cognomen  Journal  of  Technical  Methods,  under 
which  it  is  hoped  that  the  Bulletins  of  this  Association  may  long 
continue  to  serve  the  cause  of  scientific  medicine  in  the  various 
countries  where  our  membership  lies.  A  department  of  Abstracts 
of  Current  Literature  on  Microscopic  and  Museum  Technique 
and  Arrangement  has  also  been  introduced,  to  meet  the  lack  of 
segregation  of  this  subject  which  exists  in  the  Medical  Index 
periodicals  of  this  continent,  and  which  is  felt  by  our  Council 
to  be  an  actual  need. 

Thanks  are  also  expressed  to  the  National  Research  Council 
of  Washington,  Sir  Edmund  Osier  and  the  Hon.  Mr.  Justice 
Featherstone  Osier,  of  Toronto,  Mrs.  K.  S.  Reford,  and  the  late 
Mr.  R.  B.  Angus,  of  Montreal,  Mr.  J.  J.  Carty,  of  New  York,  and 
a  number  of  ether  friends  of  Sir  William  Osier  for  the  generous 
subscription  of  funds,  with  the  help  of  which  the  cost  of 
publication  of  these  two  Memorial  Bulletins  has  been  defrayed. 

THE  STUDY  OF  MORPHOLOGY  THE  FIELD   OF  WORK 
OF  THIS  ASSOCIATION 

The  following  series  of  papers  deal  partly  with  problems  of 
morphology,  partly  with  the  technique  of  morphological  investiga- 
tion. This  seems  peculiarly  fitting  as  a  memorial  to  Sir  William 
Osier.  For  no  one  had  a  greater  appreciation  of  the  importance 
of  morphological  research  and  teaching  in  relation  to  Medicine 
than  he.  He  emphasized  it  throughout  his  long  career,  by  speech 
and  writing.  Its  renewed  value  is  amply  demonstrated  by  the 
great  revival  in  morphological  investigation  during  the  last  twenty 
years,  and  the  still  growing  importance  which  it  occupies  in  the 
future  of  Medical  Science.  For  function  and  structure  are  in 
such  intimate  contact  and  the  former  so  dependent  on  the  latter 
that  full  knowledge  of  the  activity  of  any  organ  is  impossible 
without,  at  least,  a  visual  conception  of  the  underlying  structural 
basis. 

In  this  field  this  Association  and  its  Bulletins  may  occupy 
and  fill  an  important  position,  for  its  main  purpose  is  to  keep 
fluid  those  technical  means  and  sources  which  lead  on  to  a  pro- 
found knowledge  of  structure. 
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THE  EXCHANGE  OF  MUSEUM  SPECIMENS 

The  members  of  the  American  and  Canadian  Section  of  the 
International  Association  of  Medical  Museums  are  at  present 
dependent  upon  personal  solicitation  between  other  members  and 
other  faculties  for  an  exchange  of  pathological  material,  and 
many  of  us,  particularly  those  engaged  in  teaching  pathology 
(most  of  our  members),  occasionally  find  ourselves  without 
representative  tissues  for  certain  diseases,  even  for  microscopical 
work.  It  has,  therefore,  become  increasingly  apparent  that  some 
central  exchange  for  such  material  should  be  established  with 
a  view  to  securing  the  maximum  of  variety  throughout  all 
our  medical  schools.  The  idea  has  been  talked  of  by  many  of 
the  members  of  the  Association,  and  ways  and  means  have  been 
considered  for  its  establishment.  With  the  limited  funds  at  our 
disposal,  and  practically  all  the  centralized  activities  now  located 
at  McGill  University,  the  only  possible  way  of  conducting  such 
an  exchange  has  been  by  adding  to  the  duties  of  our  Secretary- 
Treasurer  who,  as  we  all  realize,  has  been  much  overburdened 
for  some  time  past,  but  who  has  gladly  accepted  these  in- 
creased responsibilities.  It  therefore  seemed  desirable  to  consider 
the  establishment  of  such  an  exchange  at  some  other  place, 
possibly  more  centrally  located  so  far  as  the  laboratories  of  the 
majority  of  members  of  this  Association  is  concerned.  The 
impetus  to  the  effort  was  given  by  a  letter  from  Professor  Jas.  W. 
Jobling,  of  New  York,  who  suggested  to  the  office  of  the  Surgeon- 
General  of  the  Army  that  the  proper  location  for  such  an  exchange 
was  at  the  Army  Medical  Museum,  Washington,  D.C.  This 
met  with  the  hearty  support  of  the  Surgeon-General,  who  requested 
permission  to  grant  space  for  the  establishment  of  such  an  exchange 
at  the  Army  Medical  Museum.  The  Secretary  of  War  has 
authorized  the  issue  of  a  revocable  lease  to  the  Association,  and 
the  Surgeon -General  will  authorize  the  medical  officers  of  the 
Army  on  duty  thereat  to  care  for  the  administrative  details  of 
the  exchange  in  so  far  as  they  require  the  services  of  a  pathologist. 

The  Army  Medical  Museum  has  considerable  surplus  material, 
but  unfortunately  most  of  it  is  preserved  in  alcohol.  The  value 
of  this  material  is  a  matter  for  conjecture  and  can  not  be  decided 
until  further  work  is  done  with  it  and  the  staining  reactions  of 
this  tissue  investigated. 


Editorials  13 

Consideration  was  given  this  project  at  the  meeting  of  the 
Association  held  at  Washington,  May  1st,  1922.  It  was  there 
decided  that  the  central  bureau  for  the  preservation  of  results  of 
medical  research  and  the  exchange  for  pathological  specimens 
should  be  transferred  from  McGill  University  to  the  Army  Medical 
Museum.  It  is  the  intention  as  soon  as  sufficient  amount  of 
material  can  be  placed  in  the  available  duplicates  for  exchange, 
to  send  out  a  notice  to  the  Association  mem,bers  stating  the  kind 
of  material  and  quantity  available,  and  to  invite  contributions 
of  specimens  to  the  exchange.  At  the  same  time,  any  requests 
which  may  come  in  which  can  not  be  filled  by  exchange  of  material 
on  hand,  will  be  placed  in  this  notice  with  the  idea  that  any  of 
the  members  having  surplus  material  of  the  kind  desired  will 
communicate  directly  with  those  requesting  it,  or,  if  they  prefer, 
can  send  the  material  to  the  Army  Medical  Museum  where  the 
exchange  can  be  arranged.  Transportation  of  material  to  the 
Museum  can  be  covered  by  frank  up  to  the  amount  of  4  lbs.,  and 
similarly  on  material  sent  out  from  the  Museum.  Gross  specimens 
which,  when  packed,  will  weigh  more  than  4  lbs.  can  be  sent  to 
the  Army  Medical  Museum  at  government  expense,  provided  the 
specimen  is  acceptable  to  the  Curator  and  arrangements  must  be 
made  with  him  for  such  shipments.  Specimens  being  sent  out 
from  the  Army  Medical  Museum  will  be  franked  where  the  weight 
is  less  than  4  lbs.,  but  will  be  sent  at  the  expense  of  the  receiver 
if  anything  over  that  amount.  The  exchange  will  develop  slowly 
as  the  personnel  at  the  Museum  can  assign  but  a  small  proportion 
of  their  time  to  the  work,  but  it  is  not  believed  that  any  great 
demand  will  be  made  upon  it  immediately.  Until  the  first  notice 
is  sent  out  there  will  be  no  material  available  for  exchange. 

The  central  bureau  for  the  preservation  of  the  results  of 
medical  research  will  have  a  permanent  file  of  records  entirely 
independent  from  those  of  the  Museum  as  a  whole,  and  separate 
cabinets  for  slides  and  cases  for  specimens  representing  the  result 
of  original  research  It  will  be  kept  carefully  under  suitable 
safeguards  to  prevent  loss  and  will  be  open  for  consultation  under 
adequate  supervision  to  those  qualified  to  consult  it.  Contribu- 
tions to  this  section  are  solicited,  such  material  to  be  representative 
of  the  work  done  in  research  so  that  a  permanent  record  of  tangible 
evidence  may  be  placed  in  a  central  location  under  proper  care 
and  permanently  preserved.  G.  R.  Callender. 
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THE  COMMON  INTEREST  OF  ALL  MUSEUMS, 
IRRESPECTIVE  OF  THEIR  COLLECTION* 

Paul  M.  Rea 

President  of  the  American  Association  of  National  Museums, 
Cleveland,  Ohio 

Ladies  and  gentlemen,  after  a  pleasant  and  profitable  corres- 
pondence with  your  Secretary,  extending  over  a  number  of  years, 
I  particularly  appreciate  this  opportunity  of  extending  to  your 
Association  in  person  the  greetings  of  the  American  Association 
of  Museums.  At  her  request  it  is  my  privilege  to  say  a  few 
words  to  you  this  morning  on  the  subject  of  the  common  interest 
of  all  museums. 

We  have  had  in  America  a  hundred  and  forty  eight  years  of 
experience  in  museum  evolution.  During  this  period  certain 
types  of  museums  have  been  developed  to  meet  the  peculiar  needs 
of  the  times  and  in  many  instances  these  museums  have  finished 
their  work  and  relapsed  more  or  less  into  a  state  of  inactivity. 
During  the  past  twenty-five  years  we  have  seen  the  evolution  of 
a  new  and  broader  type  of  museum,  which  for  lack  of  a  better 
term  may  be  called  the  pubhc  museum.  Institutions  of  this  type 
are  typically  supported  by  a  combination  of  private  funds,  devoted 
to  the  creation  of  collections  and  the  conduct  of  the  scientific 
work,  and  of  public  funds  provided  for  the  maintenance  and 
operating  expenses  of  the  plant.  The  essential  idea  of  these  mu- 
seums is  their  recognition  of  the  broad  function  of  interpreting 
science  to  the  people  at  large.  In  the  performance  of  this  func- 
tion I  believe  they  have  already  proved  how  great  an  opportunity 
they  have  of  contributing  in  a  large  way  both  to  the  progress  of 

♦Presented  at  the  14th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  Cleveland,  Ohio,  March  24th,  1921. 
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science  and  to  the  betterment  of  our  social  structure  and  practice. 
It  is  with  this  type  of  museum  that  my  interests  are  chiefly  identi- 
fied and  I  have  recently  had  the  interesting  experience  of  coming 
from  the  oldest  museum  in  the  new  world— that  of  Charleston, 
South  Carolina,  founded  in  1773— to  the  youngest  museum— 
The  Cleveland  Museum  of  Natural  History,  whose  articles  of  in- 
corporation were  filed  only  in  the  middle  of  December,  1920,  and 
which  still  has  before  it  the  task  of  creating  from  the  very  be- 
ginning its  collections,  its  organization,  and' its  pohcies. 

These  public  museums  with  their  broad  functions  are  prob- 
ably still  in  the  infancy  of  their  development.  They  deserve  the 
active  interest  and  support  of  all  who  are  interested  either  in  the 
progress  of  science  or  in  the  enrichment  of  the  life  of  the  people. 
These  museums,  however,  do  not  conflict  in  any  way  with  the  many 
special  types  of  musemns  conceived  and  operated  for  particular 
interests  and  purposes.  Among  these  special  types  are  the  medical 
museums,  performing  in  a  narrower  professional  field  the  same 
function  of  interpreting  science  to  medical  students  and  practition- 
ers. The  relationship  of  such  special  museums  to  the  general 
public  musemns  is  the  theme  to  which  I  would  invite  your  atten- 
tion this  morning. 

It  seems  to  me  that  it  is  most  desirable  that  we  should  ac- 
custom ourselves  to  consider  this  relation  in  such  broad  terms  that 
we  may  appreciate  fully  the  community  of  interest  and  of  problems 
that  these  institutions  possess,  and  carefully  avoid  the  error  of 
thinking  that  the  differences  in  purpose  and  in  methods  set  these 
two  classes  of  museums  so  far  apart  as  to  be  of  little  interest  to 
one  another. 

If  I  am  not  mistaken,  the  essential  idea  of  the  museum,  apart 
from  its  function  in  the  preservation  of  the  data  of  science,  is  the 
interpretation  of  ideas  associated  with  the  objects  in  our  collec- 
tions Museums  appeal  to  the  quickest  and  most  vivid  sense 
organ  we  possess— the  eye.  They  are,  therefore,  institutions  of 
visual  instruction.  The  principles  of  visual  instruction  are  es- 
sentially the  same  whatever  may  be  the  nature  of  our  material, 
whether  of  art  or  history  or  science ;  whether  our  appeal  is  directed 
to  the  general  public  or  to  a  selected  group.  We,  therefore,  have 
in  common  a  fundamental  problem  of  presentation.  This  prob- 
lem involves  not  only  technique,  but  sound  psychology,  and  it 
will  be  helpful  to  us  to  appreciate  the  similarity  of  this  problem 
to  that  of  the  commercial  advertiser,  whose  task,  equally  with  ours, 
is  to  arrest  attention  and  impress  ideas.  The  fact  that  medical 
students  may  be  compelled  to  observe  your  material  does  not 
make  it  any  the  less  important  that  you  arouse  the  warm  interest 
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of  these  students  than  it  is  for  the  public  museum  to  arouse  the 
similar  interest  of  people  in  general.  To  the  solution  of  this 
problem  both  groups  may  contribute.  Perhaps  the  greater  fer- 
tility of  ideas  will  be  found  among  the  public  museums. 

In  the  development  of  technical  methods  we  surely  have  a 
common  problem,  and  to  the  solution  of  this  the  special  museums 
may  well  be  expected  to  contribute  a  major  share.  When  Mr. 
Miner,  of  the  American  Museum  in  New  York,  participated  in 
your  conventions  as  a  representative  of  the  American  Association 
of  Museums,  I  know  that  he  obtained  profitable  suggestions  from 
you,  and  I  hope  that  he  contributed  ideas  of  value  to  you. 

As  the  evolution  of  museums  proceeds  we  may  confident- 
ly expect  that  we  shall  find  less  desirable  a  somewhat  sharper 
definition  of  the  scope  of  various  types  of  museums,  and  it  is 
important  that  we  have  a  sufficient  knowledge  of  each  other's 
theory  and  practice  to  enable  us  to  make  these  different  types  of 
museums  complementary,  avoiding  such  duplication  of  effort  as 
may  be  unnecessary,  and  supplementing  each  other's  work  ef- 
fectively. There  is  already  ground  for  confidence  that  we  may 
hope  to  effect  in  the  near  future  a  cooperation  between  different 
kinds  of  museums  that  will  lead  to  cross-references  between  mu- 
seums of  art  and  history  and  science,  and  between  general  public 
museums  and  special  museums.  That  such  a  development  is 
desirable  I  think  none  of  us  will  question.  I  also  think  it  is  obvious 
that  it  can  be  worked  out  only  when  we  have  a  broad  knowledge 
of  each  other's  work  and  sympathy  with  each  other's  purposes. 

I  look  forward  confidently  to  the  time  when  the  value  of  mu- 
seums will  be  appreciated  far  better  than  it  is  to-day,  and  when 
appropriate  types  of  museum  service  may  be  made  available  to 
practically  all  people  instead  of  being  confined  to  those  of  ex- 
ceptionally fortunate  cities  and  institutions  of  learning.  If  the 
suggestions  I  have  made  to  you  so  briefly  lead  in  any  degree  to  an 
increased  spirit  of  helpful  and  sympathetic  co-operation,  they  will 
have  contributed  to  the  common  cause  in  whicli  we  are  enlisted. 
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THE  POSITION  OF  MORPHOLOGY  IN  MODERN 
PATHOLOGICAL  RESEARCH 

HoRST  Oertel 

I 

Every  important  epoch  in  medicine  has  been  ushered  in  by, 
and  rests  directly  upon  important  anatomical  discoveries. 

Thus,  the  anatomical  observations  of  the  Alexandrian  School, 
based  for  the  first  time  on  man  himself,  inaugurated  the  system 
of  Galenus;  thus  also,  the  reformation  of  medicine  in  the  middle 
ages  came  through  the  investigations  of  Vesalius,  and  the  modern 
ideas  of  disease  rest  on  the  principles  of  general  anatomy  as 
founded  by  Bichat  and  Henle,  and  the  cell  doctrine  of  Schwann  and 
Virchow. 

Every  refinement  in  the  ideas  of  function  has  inevitably  been 
preceded  b}',  and  is  necessarilj^  dependent  upon,  refinement  in 
knowledge  of  anatomical  structure.  Where  structural  knowledge 
is  lacking  or  impossible — as  in  the  present  day  methods  of  research 
and  reasoning  into  the  phenomena  of  immunity — ideas  remain, 
in  spit€  of  all  efforts  and  a  multitude  of  observations,  hazy,  un- 
certain, even  fantastic;  often,  by  tacit  acceptance  of  hypothetical 
conceptions  as  facts,  misleading  in  their  significance,  practical 
application,  and  influence  on  future  research.  Thus,  the  title  of 
the  first  great  work  in  modern  pathology,  Morgagni's  "De  sedibus 
et  causis  morhorum  per  anatomen  indagatis,"  expresses  it  in  simple 
greatness,  "On  the  Seat  and  Causes  of  Diseases  studied  through 
Anatomy."  For  here  we  have  the  first  systematic  attempt  to 
localize  diseases  and  explain  them  through  their  anatomical 
changes.  In  recognition  of  this  fact,  Rokitansky  used  this  title 
in  somewhat  modified  form  for  the  inscription  on  the  pathological 
institute  in  Vienna:  Sedibus  et  caiisis  morhorum  per  anatomen 
indagandis. 

II 

A  curious  belief  grew  and  spread  during  the  last  decade  of 
the  19th  century  and  the  beginning  of  the  present,  that  the  limit 
of  discoveries  in  morphological  research  had  been  reached  and 
this  idea  was  even  shared  by  many  investigators.  It  is  an  impres- 
sion which  has  occasionally  appeared  during  the  history  of 
biological  sciences.  Thus,  in  the  preface  to  his  excellent  trans- 
lation of  Stohr's  Histology,  Lewis  mentions  that  in  1821  when 
Charles  Bell  announced  his  great  discoveries  cancerning  nerves, 
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he  stated  that  scientists  had  often  remarked  to  him — ^"In  your 
department  we  can  hope  for  nothing  new.  After  so  many  eminent 
men  in  succession  of  ages  have  laboured  in  your  subject,  no 
further  discovery  can  be  expected,"  and  an  American  professor 
of  anatomy,  forty  years  later,  described  his  science  as  "a  well 
reaped  field."  And  yet,  shortly  afterwards  the  islands  of 
Langerhans  were  discovered  in  the  pancreas,  a  discovery  which 
had  the  greatest  influence  on  the  ideas  of  the  functions  of  the  pan- 
creas— no  matter  how  we  interpret  the  morphological  position  and 
significance  of  the  islands  at  the  present  day. 

Thus  also  nearly  twenty  years  ago  a  colleague  expressed  it 
to  me  as  regards  pathology:  "Medicine  can  no  longer  profit  by 
morphological  investigations  in  pathology  except  in  details." 

Is  pathological  morphology  really  a  finished  product?  Is  it, 
properly  catalogued  and  labelled,  to  be  put  on  the  shelf  for  refer- 
ence? Its  recent  history  does  not  answer  these  questions  in  the 
affirmative,  for,  since  the  beginning  of  this  century,  morphology 
has  once  more  taken  a  leading  part  in  pathological  science,  and  it 
has  once  more  been  demonstrated  that  a  better  understanding 
of  function  is  best  reached  through  a  refined  knowledge  of  structure. 

This  revival  in  pathological  morphology  has  been  made  pos- 
sible, first,  by  an  extension  of  its  field  of  investigation  from  that 
of  cells  and  tissues  to  that  of  whole  organs  and  systems ;  secondly, 
by  the  application  of  the  principles  of  colloidal  and  physical 
chemistry  and  of  physics  to  the  study  of  cell  structure  and  activity; 
thirdly,  by  the  growing  importance  of  morphological  evidence  in 
relation  to  infection  and  immunity. 

Ill 

The  fact  that  an  accurate,  adequate,  idea  of  the  functions  of 
an  organ  rests  upon  a  clear  conception  of  its  architecture  has  long 
been  recognized  and  prosecuted  by  anatomists  and  physiologists. 
Thus,  for  example.  Bowman  based  his  views  on  the  secretion  of 
urine  practically  entirely  on  the  structural  arrangement  of  the 
kidney,  and  these  views  stand  to-day,  in  their  main  points,  correct. 

But  pathologists,  up  to  the  beginning  of  the  present  century, 
had  curiously  neglected  this  important  line  of  research — I  take  it 
largely  for  technical  reasons — ^and  confined  themselves  to  the  study 
and  elucidation  of  pathological  problems  through  investigations 
of  tissue  changes  and  histogenesis.  True,  there  were  isolated 
instances  in  which  observers  endeavoured  to  go  beyond  this,  but 
they  remained  incomplete  and  were  not  elevated  to  the  dignity  of 
a  general  method  of  research. 
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It  has  become  increasingly  plain  however,  that  in  disease,  as  in 
health,  the  study  of  cells  and  tissues  is  insufficient  unless  it  is  ex- 
tended to  include  their  union  and  arrangement  into  an  organ. 
That  is  to  say,  the  investigation  of  pathological  lesions  should  not 
end  with,  and  confine  itself  to,  study  of  cell  and  tissue  changes,  but 
it  must  construe  the  whole  plan  of  the  pathological  organ  which 
results  from  such  cell  and  tissue  changes. 

When  Kent  and  His  showed,  as  regards  cardiac  function, 
that  not  any  of  the  heart's  muscle  tissue,  but  that  of  a  particular 
muscle  bundle  is  of  first  importance,  that  this  is  concerned  with  the 
conduction  of  impulses,  pursues  a  definite  course  in  the  organ  and 
must,  therefore,  be  considered  in  its  complete  architectural  re- 
lations to  the  rest  of  the  heart,  they  not  only  shed  a  flood  of  new 
light  on  the  normal  and  abnormal  functions  of  the  heart,  but 
demonstrated  the  necessity  of  recognizing  the  construction  of  an 
organ  as  a  whole  in  its  relation  to  pathological  function.  For, 
although  the  heart  is  an  apparently  simple  muscular  organ,  its 
functions  are  dependent  upon  the  anatomical  relations  which 
certain  muscle  bundles  have  to  others.  And,  as  Keith  has  shown, 
this  whole  arrangement  becomes  intelligible  on  the  developmental 
morphological  basis. 

Thus,  the  morphological  investigations  of  the  last  twenty-five 
years  have  revolutionized  our  knowledge  of  heart  physiology  and 
pathology,  and  have  opened  new  lines  for  thought  and  research 
regarding  similar  automatic  action  elsewhere,    as,  for    example, 

in  the  gut. 

But  an  even  larger,  more  general  field  has  developed  for  path- 
ological morphology  through  the  modern,  more  perfect  methods 
of  organ  reconstruction  by  injection  of  the  vascular  tree.  The 
importance  of  the  circulatory  arrangement  in  relation  to  the 
functions  of  an  organ  is  evident  and  has  been  well  recognized  by 
physiologists.  In  normal  anatomy  and  physiology  the  recon- 
struction of  the  circulation  has,  therefore,  been  in  the  past  an 
important  and  well  recognized  part  of  investigation.  But  up  to 
five  or  six  years  ago  very  little  of  this  was  practised  in  pathology. 
Its  importance  was  only  partly  recognized  and  the  technical  dif- 
ficulties were  too  great  for  general  usage.  What  could  be  ob- 
tained with  reconstructions  by  serial  sections  remained  very 
limited  for  it  was  not  only  very  time-consuming  but,  especially 
in  pathological  organs,  imperfect  and  often  unreliable.  Even  the 
introduction  of  the  X-rays  was  for  some  time  of  little  avail,  as  the 
difficulties  of  perfect  injection  of  whole  organs,  while  obtainable 
in  individual  cases,  prevented  a  more  general  application  and  the 
collection  of  a  sufficient  material  for  the  solution  of  important 


20  Modern  Pathological  Research — Oertel 

problems.  Thus,  even  the  standard  books  on  pathological 
technique  barely  mentioned  anything  about  organ  reconstruction. 
For  example,  one,  pubUshed  in  1907,  stated  that  "the  artificial 
injection  of  blood  and  lymph  vessels  does  not  play  the  role  in 
pathological  histology  as  in  the  normal",  and  as  late  as  1915,  we 
find,  in  another  standard  book  on  pathological  technique,  this 
statement,  "Injections  are  not  much  used  in  pathology.  The 
process  is  an  art  that  requires  much  patience  and  considerable 
experience." 

Here  the  method  of  Gross,  introduced  within  the  last  few 
years,  has  already  been  productive  of  much  advance.  A  rela- 
tively simple  procedure,  it  obtains  for  us  a  clear  cut,  reliable  in- 
jection of  the  complete  circulatory  or  duct  system  of  a  whole  organ 
which,  especially  when  stereoscopically  observed  or  through  later 
clearing  of  the  whole  organ  in  oil  of  wintergreen,  shows  a  plastic 
picture  of  a  whole  circulatory  arrangement.  It  thus  furnishes  an 
excellent  and  rapid  method  of  demonstrating  the  reconstruction 
of  organs  under  pathological  conditions.  It  has  already  given  us 
clearer  and  newer  conceptions  of  the  anatomy  and  functional 
disturbances  in  the  inflammations  of  the  kidney,  lung,  heart  and 
liver  through  a  complete  visualization  of  architectural  construc- 
tion.    It  promises  still  more  for  the  future. 

There  is  another  field  of  pathological  morphology  which  has 
received  more  adequate  attention  recently  and  assumed  a  growing 
importance  in  regard  to  physiological  and  pathological  life. 

It  deals  with  the  evolutionary  changes  during  the  various 
age  periods  of  an  individual  and  their  relations  to  normal  and  ab- 
normal functions.  We  may  safely  say  to-day  that  what  appears 
to  us  as  a  man's  age,  or  what  we  speak  of  as  ageing  in  a  person,  are 
conceptions  which  are  based  on  external  appearances  of  a  combi- 
nation or  sum  total  of  definite,  orderly  sequences  in  anatomical 
changes  in  the  construction  of  organs  and  consequently  in  their 
relations.  While  these  anatomical  changes  are  responsible  for 
the  differences  of  one  physiological  age  period  from  another,  they 
also  throw  light  on  many  questions  in  pathology,  notably  dif- 
ferences in  predisposition  to  diseases,  immunity,  (both  of  which 
vary  with  age  periods)  and  other  obscure  pathological  changes  in 
organs  which  are  plainly  not  "infective,"  but  rest  upon  disturb- 
ances of  the  internal  forces  of  oi'ganization.  For  the  older  idea 
that  the  body,  once  it  has  reached  maturity,  remains  more  or  less 
fixed  and  stable,  can  no  longer  be  maintained  since  we  are  ac- 
quainted with  the  morphological  fluidity  of  all  individual  organi- 
zation This  fluidity  is,  so  it  appears,  of  two  types;  first,  a  gen- 
eral one,  incident  to  and  representative  of,  an  age  period;  secondly, 


Modern  Pathological  Research— Oertel  21 

organic  and  specific  and  represented  by  constant  cell  and  tissue 
regression  and  progression.  In  regard  to  these  latter  phenomena, 
present  evidence  makes  it  probable  that  each  organ  possesses  its 
own  specific  rate  and  quality  of  changes.  It  need  here  only  be 
pointed  out  how  interferences  with,  or  lack  of  balance,  or  per- 
versity in  these  activities,  are  followed  by  abnormal  morphological 
changes  and  hence  disease. 

IV 

If  the  advances  and  possibilities  for  future  progress  considered 
in  the  last  paragraph  depend  upon  an  extension  of  the  domain 
of  morphological  research,  the  second  line  of  advance  has  been 
made  possible  by  the  application  of  the  principles  and  methods 
of  modern  colloidal  and  physical  chemistry  and  of  physics  to  mor- 
phological cell  problems.  These  sciences  have  extended  and  re- 
shaped our  conceptions  of  the  structure  of  cell  protoplasm.  They 
have  enabled  us  to  reach  more  exact  reasoning  of  its  inter-relations 
with  the  environmental  influences,  the  so-called  irritants,  and  the 
manner  and  mechanism  of  their  action.  Thus,  there  has  de- 
veloped an  experimental  cell  morphology  which  is  already  giving 
us  a  deeper  insight  and  better  definition  of  those  morphological 
changes  which  lead  to  degenerations  and  to  growth.  We  are  able 
to  follow  and  explain  movement  and  ingestion  of  foreign  partic.es 
by  cells  with  much  greater  precision  and  we  are  learning  to  recog- 
nize the  general  laws  which  govern  cell  life  and  structure.  It 
may  be  mentioned  here  that  the  direct  observations  of  fresh  tis- 
sues and  cells  bv  the  ultra-microscope  are  modifying  many  of  our 
ideas  regarding  the  nature  of  parenchymatous  degeneration,  fatty 
metamorphosis  and  other  things,  and  they  open  the  door  for  re- 
newed investigation  of  other  cell  problems. 


It  is,  of  course,  impossible  within  the  scope  of  this  short  re- 
view to  enter  into  further  details,  or  to  even  mention  all  the  other 
possibihties  which  are  still  open  to  pathological  morphology. 
Much  might  be  said  about  the  growing  importance  of  morphologi- 
cal study  into  the  problems  of  origin,  paths  of  invasion  and  progress 
of  infections,  and  their  different  manifestations  as  they  are  modi- 
fied by  structural  organization.  To  mention  only  one  or  two 
examples:  The  fact  that  in  tuberculous  infections  of  the  lung,  the 
intestinal  path  is  receiving  more  adequate  attention,  and  that  the 
idea  of  "inhalation  tuberculosis"  so  generally  believed  to  be  the 
important  method  of  this  infection  in  the  lung  until  only  a  very 
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short  time  ago,  is  losing  more  and  more  ground,  is  a  progress  in 
our  ideas  of  tuberculous  pathogenesis  which  we  owe  largely  to 
morphological  research.  One  other:  the  local  t'ssue  changes  and 
their  disintegration  products  which  are  consequent  upon  an  infec- 
tion, are  gradually  being  recognized  as  of  profound  importance 
in  regard  to  the  production  and  specificity  of  disease.  For  it 
appears  that  not  only  are  the  infecting  organism  and  its  products 
responsible  for  these,  but,  perhaps  largely,  the  type  of  the 
tissue  involved  and  the  changes  produced  in,  and  by,  it. 

Thus  also,  a  great  deal  might  be  added  regarding  the  im- 
portant position  which  morphology  still  holds  in  the  investigation 
of  tumours.  But  it  must  suffice  to  have  pointed  out  at  least  some 
of  the  new  paths  along  which  the  prosecution  of  pathological  mor- 
phology may  continue  with  as  much  benefit  to  the  science  of 
medicine  in  the  future  as  it  held  in  the  past. 

It  seems  proper  that  a  contribution  of  this  kind  should  be 
included  in  a  series  of  papers  devoted  to  the  memory  of  William 
Osier.  For  no  one  had  a  greater  appreciation  of  the  importance 
of  morphological  research  and  teaching  in  relation  to  medicine 
than  he.  He  emphasized  it,  throughout  his  long  career,  by  speech 
and  writing,  and  what  has  been  said  above  is,  I  believe,  of  his 
spirit  and  conviction. 


WAR  MUSEUMS 

THE  TEACHING  VALUE  OF  MEDICAL  WAR 
MUSEUMS* 

Howard  T.  Karsner,  M.D. 

Cleveland,  Ohio 

A  discussion  of  this  subject  pre-supposes  that  the  material  is 
properly  preserved,  mounted,  and  catalogued.  The  chief  prob- 
lems are  the  selection  of  material,  its  relation  to  other  museum 
specimens  and  its  place  in  medical  education.  These  are  some- 
what inter-related,  but  may  be  discussed  seriatim  for  the  sake  of 
brevity. 

The  selection  of  material  in  this  field  of  pathology  must  of 
necessity  be  made  with  the  clinical  bearing  always  in  mind. 
Therefore,  in  so  far  as  possible,  an  abbreviated  clinical  record 
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should  be  attached  to  the  specimen.  Actual  records  of  this  sort 
are  of  much  more  value  to  the  student  than  any  imaginary  records 
that  may  be  substituted  by  the  teacher.  A  factor  of  further  im- 
portance is  the  grouping  of  certain  types  of  cases,  as  in  the  writer's 
series  of  cases  of  acute  endocarditis  following  war  wounds  (Ar- 
chives of  Internal  Medicine,  1918,  XXII,  296.  Transactions 
Association  American  Physicians,  1918,  XXXIII,  211.)  This 
same  principle  of  grouping  may  be  applied  to  numerous  other  con- 
ditions, as,  for  example,  gas  gangrene  and  the  effects  of  war  gases. 
Groups  of  histological  specimens  may  be  added  to  the  museum 
with  great  profit,  as  for  example,  the  studies  of  Warthin  on  mustard 
gas.  The  great  variability  of  pathological  manifestations  makes 
it  extremely  important  that  the  grouping  of  material  be  adhered 
to  in  order  to  give  a  comprehensive  impression  to  the  student. 
This  necessitates  the  collection  of  material  in  considerable  quanti- 
ties and  from  a  large  number  of  sources.  Hence  the  small  indi- 
vidual collections  should  be  sacrificed  in  order  to  benefit  the  more 
important  larger  collections.  At  the  best  such  individual  collec- 
tions should  be  confined  to  duplicates  of  material  furnished  for 
larger  museums.  Thus  only  may  the  full  value  of  central  museums 
be  realized. 

Just  as  a  medical  curriculum  should  be  properly  balanced, 
so  should  the  material  in  a  medical  museum.  Military  medicine 
occupies  a  small  part  of  the  attention  of  students  in  the  medical 
schools,  it  being  supposed  that  those  who  take  up  military  medical 
work  as  a  permanent  profession  will  receive  further  training  in 
a  my  or  navy  medical  schools.  In  every  war,  however,  much  is 
learned  in  a  medical  way  that  has  definite  value  in  civil  practice, 
thus  enhancing  the  value  of  war  museum  material.  If  it  be  true 
that  war  is  now  banished  from  the  earth  the  war  museum  has  only 
historic  value  plus  whatever  application  of  the  collection  may  be 
made  to  civil  life.  If  on  the  other  hand  it  be  true  that  nations 
must  be  prepared  for  war,  so  must  the  medical  profession  be  ready 
to  play  its  part.  This  part  is  fundamentally  that  of  training 
skilled  physicians  and,  secondarily,  that  of  teaching  the  essentials 
of  what  medicine  may  be  in  war  time.  Correspondingly,  the  war 
museum  of  the  army  and  navy  medical  schools  should  occupy  a 
large  part  of  the  museum  space,  on  the  presumption  that  the 
student  is  properly  trained  in  general  medicine  before  receiving 
his  degree;  and  the  war  museum  in  the  general  medical  school 
should  occupy  a  relatively  small  part  of  the  museum  space  unless 
it  be  accepted  that  the  function  of  such  a  school  is  to  train  men  to 
enter  immediately  upon  military  work.  Such  function  can  hardly 
be  required,  except  in  distinctly  miUtary  nations,  or  in  nations 
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which  are  so  small  that  the  special  training  of  medical  officers  can 
not  be  obtained 

The  position  of  the  war  medical  museum  in  medical  educa- 
tion presents  a  twofold  problem,  that  of  military  medicine  in 
medical  education  and  that  of  the  museum  in  medical  teaching. 
The  first  of  these  has  been  discussed  in  the  preceding  paragraphs. 
The  museum,  as  at  present  constituted,  is  one  of  the  unsatisfactory 
features  of  medical  education.  The  only  material  that  is  satis- 
factorily preserved  in  the  museum  is  that  from  the  skeleton. 
Such  material  is  indeed  seen  at  its  best  after  complete  prepara- 
tion. Much  of  practical  importance  in  the  pathology  of  the  skele- 
ton, however,  is  the  relationship  to  the  soft  parts  and  whilst  some 
of  this  may  be  fairly  well  shown,  it  is  nevertheless  true  that  no 
method  has  yet  been  devised  that  will  preserve  the  soft  parts  of 
the  body  so  that  color  and  consistency  can  be  determined  with 
accuracy.  If  the  student  is  to  gain  a  clear  idea  of  the  pathology 
of  the  living  he  must  of  necessity  see  fresh  material.  This,  how- 
ever, even  in  the  largest  hospitals,  means  a  sacrifice  of  continuity 
of  presentation,  and  the  question  arises  as  to  whether  or  not  con- 
tinuity should  be  so  sacrificed  for  the  advantage  of  utilizing  fresh 
material.  The  writer  thinks  this  a  small  sacrifice  in  proportion 
to  the  difference  in  actual  teaching  value  between  fresh  and  pre- 
served material.  Under  these  circumstances  the  museum  serves 
a  very  small  part  in  the  teaching  of  gross  morbid  anatomy.  Fortu- 
nately for  humanity  fresh  war  matei'ial  is  only  occasionally 
available  to  the  practitioner  and  practically,  never  to  the  student 
in  course.  Therefore,  if  the  student  is  to  see  the  gross  morbid 
anatomy  of  war  he  must  suffer  the  disadvantage  of  seeing  it  in 
preseived  form,  a  disadvantage  far  less  now  than  in  former  times, 
but  one  which  must  be  minimized  by  vastly  improved  museum 
methods.  This  should  be  the  stimulus  of  the  museum  worker, 
that  in  improving  methods  he  improves  medical  education  by  mak- 
ing it  possible  to  present  gross  morbid  anatomy  in  a  progressive 
and  continuous  manner  and  that  by  the  same  process  he  improves 
the  preparedness  of  the  medical  profession  to  combat  the  horrors 
of  that  greatest  of  horrors,  war. 
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OVERCOMING     THE     DIFFICULTIES    ENCOUNTERED 
IN  THE  COLLECTION,  STORAGE,  AND  SHIPPING 
OF  SPECIMENS  IN  FRANCE* 

H.  E.  Robertson 
Minneapolis 

Museum  work  in  the  A.  E.  F.,  although  supported  in  every 
way  possible  by  those  in  authority,  was  carried  out  under  very 
difficult  conditions.  The  lack  of  experienced  pathologists  and  the 
irregular  distribution  of  their  woi-k  in  most  cases  caused  them  to 
be  so  burdened  with  routine  that  special  attention  to  the  care  and 
preservation  of  specimens  was  oftentimes  impossible 

The  choice  of  a  proper  fixing  fluid  was  one  of  our  first  diffi- 
culties. In  many  cases  neither  potassium  nor  sodium  salts  for 
the  first  Kaiserling  solution  could  be  obtained  and  we  were  com- 
pelled to  use  dilute  formalin.  Dilute  formahn  alwaj^s  has  the 
disadvantage  that  weak  organic  acids  are  usually  present  in  the 
solution  and  increase  in  the  presence  of  the  tissues.  These  acids 
decolorize  the  specimen  and  render  impossible  Siny  future  color 
restoration.  It  was  manifestly  impossible  to  carry  the  specimens 
through  to  the  final  Kaiserling  preservative.  Consequently,  it 
was  decided  to  ship  these  specimens  to  the  museum  in  Washington 
in  the  original  solution  in  which  they  were  preserved.  Proper 
storage  facilities  were  often  difficult  to  obtain.  In  several  instances 
we  solved  this  problem  by  obtaining  wine  barrels,  sawing  them  into 
two  portions,  coating  them  with  paraffin,  and  fitting  covers.  In 
one  hospital  a  large  vat  was  made  of  wood,  caulked  with  oakum 
and  pitch,  and  then  coated  with  paraffin. 

Many  of  the  specimens  that  came  to  us  from  evacuation 
hospitals  were  improperly  labelled  or  not  labelled  at  all.  One 
of  the  simplest  methods  of  labelling,  in  the  absence  of  ideal  ma- 
terials, such  as  linen,  India  ink,  fibre  tags,  etc.,  was  found  to  con- 
sist of  pieces  of  heavy  paper  or  labelling  cards,  which,  after  properly 
labelling,  were  dipped  in  paraffin  and  attached  to  the  specimens 
by  thread.  After  a  sufficient  number  of  specimens  had  been  col- 
lected they  were  packed  in  barrels  or  wine  casks,  first  being  se- 
curely wrapped.  This  wrapping  process  called  for  cotton,  but 
cotton  was  scarce  and  needed  for  other  purposes.  Consequently 
we  found  that  we  could  substitute  moss  which  had  been  sent  to 
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the  Red  Cross  for  use  in  dressing  large  wounds.  Some  of  this  moss 
by  experiment  was  shown  to  be  pigment  free  but  later  on  portions 
of  it  were  found  to  contain  a  brownish  pigment  which  perhaps 
stained  the  specimens.  The  specimens  were  placed  in  cotton 
bags,  the  moss  crowded  around  the  specimens  in  these  bags,  and 
the  bags  closed.  This  wrapping  was  for  the  purpose  of  keeping 
the  specimens  moist  without  requiring  too  much  free  fluid  in  the 
shipping  case.  The  question  of  accompanying  records  gave  some 
trouble.  If  the  records  were  sent  by  mail  they  were  liable  to  be 
lost,  or  to  be  separated  hopelessly  from  the  specimens  to  which  they 
referred.  Consequently,  we  made  duplicate  sets  of  records,  and 
sealed  one  set  in  the  barrel  of  specimens  to  which  it  belonged, 
first  binding  these  records  into  a  closely  wrapped  bundle  and  then 
covering  them  entirely  with  paraffin. 

Large  masses  of  tissue,  such  as  limbs  affected  with  gas  gan- 
grene, required  to  be  incised  or  punctured  in  order  to  allow  proper 
fixation.  Colour  preservation  in  these  large  masses  of  tissue  was 
deemed  almost  impossible.  Oftentimes  it  was  necessary  to  keep 
these  specimens  in  their  original  solution  for  many  months  before 
their  final  transfer  to  Washington,  and  I  am  rather  doubtful  as  to 
whether  any  colour  restoration  was  possible  in  these  specimens, 
although  the  museum  authorities  of  the  British  Army  under  the 
direction  of  Sir  Arthur  Keith  reported  that  specimens  could  re- 
main in  the  first  Kaiserling  solution  as  long  as  six  months  and  still 
be  restored. 

The  Kaiserling  method  was  chosen  as  the  most  ideal  method 
of  colour  preservation,  as  the  majority  of  workers  in  this  field 
through  several  years  experience  in  the  British  Army  agreed  that 
other  methods  were  not  as  satisfactory  as  the  Kaiserling. 
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^EXPERIENCES  IN  THE  COLLECTION  OF  MUSEUM 
MATERIAL  FROM  ARMY  CAMP  HOSPITALS* 

James  Ewing 

(Formerly,  Contract  Surgeon,  Army  Medical  Museum,  Washington) 

Cornell  University  Medical  School,  New  York 

In  a  history  of  the  Army  Medical  Museum  recently  compiled 
by  Dr.  Lamb,  the  author  states  that  during  the  Civil  War,  Wood- 
ward, failing  to  get  material  from  the  army  camps,  gathered  up  a 
company  of  darkies,  hired  some  mule  teams,  drove  to  the  battle- 
fields near-by,  exhumed  buried  limbs  and  bodies,  and  brought 
the  pathological  specimens  to  Washington  himself.  One  cannot 
help  expressing  admiration  for  a  man  who  collected  pathological 
material  under  such  difficulties,  and  then  submitted  it  to  an 
analysis  and  study,  which  in  scientific  scope  and  detail  has  hardly 
been  surpassed  in  American  literature. 

During  the  year  1918,  most  of  the  good  material,  and  all  the 
really  first  class  specimens  received  at  the  Museum,  with  few  ex- 
ceptions, were  brought  there  by  men  sent  from  the  Museum  to 
get  them. 

The  factors  which  brought  about  the  same  results  fifty  years 
ago  and  to-day  were  probably  very  much  the  same.  This  collec- 
tion of  pathological  museum  material  was  one  of  the  least  urgent 
matters  claiming  attention  in  an  army  whose  task  was  to  win  the 
war  and  win  it  quickly.  In  the  camp  hospitals  a  succession  of 
epidemic  diseases  overtaxed  the  capacity  of  the  available  labo- 
ratory staffs,  and  at  such  times  there  was  neither  time  nor  force 
to  collect  suitable  pathological  specimens  and  preserve  them  ac- 
cording to  modern  methods.  Also  the  number  of  men  in  the 
American  medical  profession  trained  in  the  methods  of  the  path- 
ological laboratory  and  especially  in  the  methods  of  museum 
preparation  proved  to  be  extremely  small,  and  few  of  these  were 
available  in  the  army.  Finally,  the  lack  of  preparedness  in  so 
many  other  medical  essentials,  the  failure  to  provide  beforehand 
the  means  of  collecting,  preserving  and  shipping  pathological 
material,  all  contributed  to  thwart  the  efforts  of  the  few  patholo- 
gists who  made  a  consistent  effort  to  meet  the  requirements 
of  the  situation.  It  must  be  admitted,  I  think,  that  many  of  these 
difficulties  were  unavoidable,  but  also,  that  their  presence  made  the 
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task  of  collecting  suitable  pathological  material  for  the  museum  at 
Washington  almost  insuperable.  Nevertheless,  plans  for  the  collec- 
tion of  pathological  anatomical  material  were  conceived  at  an  early- 
period  and  in  considerable  scope.  In  1917,  orders  had  been  given 
that  all  pathological  material  received  at  camp  hospitals  should  be 
sent  to  Washington.  Under  the  existing  conditions  it  was  practi- 
cally impossible  to  carry  cut  such  orders,  and  they  fell  down  at 
neaily  every  point.  At  one  time  permission  for  the  performance  of 
autopsies  was  suspended,  but  this  situation  was  shortly  relieved 
by  the  Surgeon  General's  Office.  Accordingly,  the  only  material 
received  at  Washington  from  1917  cases  was  sent  by  one  or  two 
pathologists  whose  attention  to  the  needs  of  the  museum  had  been 
specifically  and  urgently  directed. 

When,  in  the  early  summer  of  1918,  material  failed  to  arrive 
at  Washington,  the  writer  was  detailed  to  visit  several  of  the 
eastern  cantonments  in  the  interest  of  the  museum.  On  these 
visits  it  became  apparent  that  the  laboratories  had  been  built, 
equipped  and  manned,  chiefiy  for  clinical  microscopy,  and  not 
for  pathology.  There  was  always  an  impressive  array  of  test 
tubes,  Wassermann  trays,  blood  counters,  urinometers,  etc.,  and 
a  rather  superabundant  personnel  trained  in  their  use,  but  I  found 
the  pathologist  at  only  one  of  the  seven  hospitals  visited,  and  he 
was  busily  engaged  as  admitting  officer  of  the  hospital.  Autopsies 
had  been  made,  however,  at  all  of  them  and  at  two  there  was  an 
effort  to  collect  a  local  camp  museum  of  interesting  cases,  which 
the  local  doctors  were  extremely  loth  to  part  with.  At  times  the 
frequent  transfers  of  the  acting  pathologist,  doubtless  necessitated 
by  the  demands  of  the  service,  told  against  the  effective  preserva- 
tion and  control  of  material.  All  complained  of  the  difficulty  in 
securing  proper  containers  for  shipments.  There  was  usually 
sufficient  help  to  obtain  abstracts  of  histories  and  autopsy  proto- 
cols. The  autopsy  rooms  were  usually  adequate.  Most  obvious 
was  the  lack  of  knowledge  of  the  methods  of  museum  prepara- 
tion. Only  the  old-fashioned  pathological  anatomist  made  any 
headway  toward  securing  good  anatomical  material. 

On  returning  to  Washington  it  was  decided  to  issue  a  pamphlet 
containing  explicit  directions  for  collecting,  preserving  and  ship- 
ping gross  anatomical  material,  and  to  provide  shipping  containers 
for  the  camp  hospitals.  Yet  this  circular  did  not  reach  many  of 
the  camps  until  late  in  the  autumn.  It  was  preceded  by  letters  of 
appeal  addressed  to  many  camp  pathologists  personally  known  to 
the  museum  staff.  At  the  same  time  certain  non-medical  members 
of  the  museum  staff  were  trained  in  the  methods  of  museum 
preparation,  and  one  of  these,  detailed  to  Camp  Wheeler,  secured 
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through  the  co-operation  of  the  pathologist,  most  of  the  reall}'  good 
specimens  of  influenza  lungs  that  are  now  in  the  museum.  This 
man  was  permitted  to  remove  the  organs  from  the  body  and  pre- 
serve them  before  random  incisions  were  made.  He  worked  over 
them  day  and  night  until  fixation  was  perfect,  packed  them  him- 
self, rode  on  the  wagon  that  carried  them  to  the  station  and  saw 
them  off  on  the  train. 

Yet  in  spite  of  many  difficulties  from  the  very  first,  the 
clever  hand  of  the  well-trained  pathologist  could  be  recognized 
by  the  receipt  from  several  sources  of  well-selected  and  well- 
prepared  specimens. 

It  is  a  pleasure  to  acknowledge  the  indebtedness  of  the  mu- 
seum to  Dr.  W.  G.  MacCallum,  who  sent  a  large  number  of 
pneumonic  lungs  which  formed  the  sole  representatives  of  the 
epidemic  of  1917-18.  One  should  not  forget  also  that  during  the 
critical  days  of  the  influenza  epidemic  of  1918,  many  competent 
pathologists  were  quite  unable  to  do  anything  for  the  museum  be- 
cause of  the  great  amount  of  work  thrust  upon  a  wholly  inadequate 
staff.  Thus  in  one  camp,  the  pathologist  performed  ten  to  fifteen 
autopsies  daily  for  a  time  and  sent  to  the  museum  seventy-five 
lungs  badly  cut  to  pieces  and  in  a  well  advanced  state  of  decompo- 
sition. 

The  camp  museum  also  worked  against  the  interests  of  the 
central  collection.  Many  a  rare  and  valuable  specimen  told  its 
tale  to  a  changing  personnel  of  a  medical  staff,  gradually  to  lose 
interest  and  finally  to  fall  into  oblivion  when  the  pathologist 
himself  moved  on.  Personally,  I  sympathize  with  the  camp 
pathologist,  and  I  do  not  see  how  any  effective  collection  of  patho- 
logical material  could  have  been  made  under  the  conditions  pro- 
vided, and  there  is  no  doubt  that  much  heroic  work  is  represented 
in  the  material,  good  and  bad,  that  was  sent  to  the  museum. 

When  the  material  reached  Washington  there  were  scant 
facilities  at  the  museum  to  receive  it.  As  a  lone  sentinel  guarding 
the  interests  of  pathological  anatomy,  stood  Dr.  Lamb  crowded 
into  two  small  rooms,  but  faithfully  performing  his  function  day 
by  day  as  he  had  been  doing  year  by  year.  With  rare  generosity 
he  placed  at  the  disposal  of  the  staff  of  new  men,  his  valuable 
museum  collection  of  microscopes  and  laboratory  utensils.  More 
rooms  were  secured,  but  the  credit  for  transforming  them  into  a 
pathological  laboratory  belongs  to  ]\Iajor  C.  Judson  Herrick,  who 
worked  for  months  under  great  handicaps  on  the  task.  He  also 
gathered  a  staff  of  enlisted  men  of  unusual  capacity  and  trained 
them  for  the  work  of  a  pathological  laboratory.  By  the  date  of 
the  armistice  the  museum  laboratory  was  in  fair  working  order. 
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a  constant  flow  of  material  of  all  grades  was  arriving,  and  the  work 
was  being  separated  into  three  divisions:  general  pathology, 
neuropathology,  and  surgical  pathology,  each  under  the  direction 
of  a  specialist. 

Elaborate  preparations  for  making  permanent  illustrations  of 
pathological  lesions  were  at  one  time  in  full  progress.  There  were 
plaster  and  wax  artists,  photographers,  and  watercolour  experts  at 
hand,  and  for  a  brief  period  several  of  them  were  at  work,  but  the 
armistice  soon  terminated  their  activity.  Unfortunately,  the 
museum  did  not  possess  a  good  photographic  lens  or  apparatus, 
which  hampered  the  work  of  its  skilful  photographer.  He  and  his 
considerable  staff  were  mainly  occupied  or  submerged  in  bill 
poster  work  for  the  S.  G.  O. 

A  modern  photographic  outfit  and  a  staff  acquainted  with 
pathological  problems  were  greatly  needed.  I  wish  especially  to 
call  attention  to  the  remarkable  effects  in  colour  and  detail  se- 
cured by  an  artist  who  colours  photographs  of  pneumonic  lungs 
and  other  lesions,  and  whose  results  were  far  superior  to  any  that 
I  have  seen  from  any  other  methods.  He  should  have  been  made 
a  permanent  attache  of  the  museum. 

The  effort  to  obtain  good  histological  material  and  to  prepare 
good  microscopic  specimens  was  not  very  successful.  Here  let 
me  observe  that  the  going  methods  of  the  pathological  laboratory 
are  somewhat  different  from  those  of  the  biological  and  strictly 
research  laboratory,  and  that  in  order  to  obtain  results  with  a 
large  amount  of  pathological  material  it  is  necessary  to  adopt  the 
methods  of  a  pathological  laboratory  and  to  have  men  who  have  had 
experience  in  such  a  laboratory.  Also,  since  most  of  the  material 
came  to  us  fixed  long  in  Kaiserling  it  was  not  easy  or  even  possible 
to  obtain  good  histological  sections.  I  now  believe  that  it  was  ill- 
advised  to  attempt  such  a  task  at  the  museum,  and  that  the 
histological  work  should  be  assigned  and  completed  at  the  hos- 
pital where  the  case  occurs. 

Colour  preservation  in  the  material  received  from  a  distance 
was  on  the  whole  unsatisfactory  or  a  complete  failure,  no  matter 
what  ag(uit  was  employed.  The  exception  was  in  the  specimens 
prepared  by  the  representatives  of  the  museum  at  Camp  Wheeler. 
From  several  hospitals  in  the  neighbourhood  of  Washington, 
however,  the  usual  fine  colour  preservation  from  Kaiserling, 
Klotz,  or  10%  formalin  was  generally  obtained.  It  seemed  to 
make  little  difference  which  of  tlu^se  fluids  was  used,  provided  the 
organs  were  carefully  handled,  but  the  museum  staff  came  to 
prefer  Klotz'  fluid  for  their  own  work. 

The  mounting  of  specimens  made  little  progress  until  the 
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arrival  of  Lieut.  Ellis  whose  artistic  work  soon  filled  the  available 
supply  of  jars,  after  which  time  many  fine  specimens  had  to  be 
packed  away  in  earthern  crocks. 

In  November,  1918,  shipments  began  to  arrive  from  the 
A.  E.  F.  The  main  diseases  represented  were  pneumonia,  gas 
poisoning,  and  infected  wounds  requiring  amputation.  The  speci- 
mens were  well  preserved  in  formalin.  By  careful  and  intelligent 
dissection  Capt.  Haas  added  to  the  museum  many  instructive 
specimens  of  fractures  and  infected  wounds.  The  pneumonias 
were  similar  to  those  observed  in  America. 

To  a  general  pathologist  the  opportunity  to  observe  such  a 
large  amount  of  material,  from  many  different  sources,  was  ex- 
tremely interesting  and  instructive.  jMuch  that  was  unsuitable 
for  a  museum  was  still  valuable  for  study,  and  ampl}-  justified  the 
labour  and  expense  of  its  shipment.  The  variety  of  diseases 
represented  was  surprising  and  the  opportunity  of  illustrating 
the  developmental  stages  of  common  and  even  of  rare  diseases, 
with  their  complications,  was  far  greater  than  the  writer  has  ever 
before  enjoyed.  Hence  the  value  of  an  extensive  museum  col- 
ection  was  very  completely  demonstrated. 

Thus  with  specimens  of  pnemnonia  numbering  over  a  thousand 
it  was  possible  to  compare  the  lesions,  in  different  years  and 
seasons,  at  home  and  abroad,  from  different  camps,  and  with 
varying  bacteriological  data.  It  seems  probable  that  highly  im- 
portant deductions  not  otherwise  obtainable  might  be  drawn  from 
such  a  stud}'.  Empyema  was  quite  fully  illustrated  by  many 
specimens  from  several  sources,  and  a  rather  characteristic  group 
of  pulmonary  lesions  was  found  to  belong  to  this  group,  which 
may  throw  light  on  the  pathogenesis  of  empyema.  Unsuspected 
tuberculosis  of  the  pleura  was  sometimes  found  in  cases  of  empyema 
progressing  unfavourably.  Pulmonary  tuberculosis  appeared 
with  considerable  frequency. 

All  the  common  and  nearly  all  the  rare  varieties  of  menin- 
gitis were  represented  bj'  one  or  several  cases,  including  meningo- 
coccus, pnemuococcus,  streptococcus,  anthrax,  tuberculous,  syphi- 
litic, and  other  tj^pes.  Endocarditis,  old  and  recent,  in  many 
phases  was  to  be  seen.  Typhoid  fever  was  not  lacking,  in  both 
vaccinated  and  unprotected  subjects,  but  the  lesions  seemed  to 
lack  the  severity  and  extent  of  those  observed  in  the  Spanish  War. 
Leukemia,  lymphosarcoma  and  Hodgkins'  disease  were  occasion- 
ally encountered. 

A  surprisingl}'  large  nmnber  of  tumours  was  received,  fairly 
representing  the  types  of  malignant  neoplasms  occurring  in  young 
adults.     These  lesions  seemed  to  commend  themselves  to  the  camp 
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pathologists  as  desirable  museum  material.  The  hazards  of  sal- 
varsan  poisoning  were  emphasized  by  the  organs  of  several  fatal 
cases,  in  some  of  which  no  signs  of  syphilis  could  be  found.  Status 
lymphaticus  appeared  in  a  high  proportion  of  the  fatal  cases  of 
infectious  diseases,  acute  endocarditis,  Addison's  disease,  salvarsan 
poisoning,  and  in  other  interesting  connections.  Strong  con- 
firmation of  the  military  importance  of  this  condition  could  be 
secured  from  the  extensive  material  gathered  at  the  museum. 
Particularly  valuable  for  this  purpose  was  a  collection  of  pneumonic 
lungs  with  the  heart  attached,  secured  from  Camp  Grant.  In 
the  great  majority  of  cases  abstracts  of  the  clinical  history,  autopsy 
protocols  and  rather  full  bacteriological  data  accompanied  the 
specimens. 

Several  general  considerations  seem  to  the  writer  worth  record- 
ing as  he  reviews  at  some  distance  the  brief  period  when  he  was 
privileged  to  work  in  the  Army  Medical  Museum. 

(1)  The  valve  of  a  comprehensive  pathological  museum  for 
teaching  students,  clinicians  and  pathologists,  and  for  research 
in  the  etiology  and  pathogenesis  of  disease  is  probably  under- 
estimated even  by  most  confirmed  pathological  anatomists. 
Although  confessing  long  devotion  to  pathological  anatomy,  the 
writer  was  forced  to  recognize  at  Washington  possibilities  in  this 
field  which  he  had  never  before  conceived.  To  accomplish  these 
possibilities  the  collection  must  be  very  large,  well-chosen,  thor- 
oughly studied  in  the  light  of  clinical,  microscopic,  and  bacterio- 
logical data,  and  artistically  prepared  and  displayed. 

Unless  this  estimate  is  badly  overdrawn,  then  the  plan  formu- 
lated by  Col.  W.  0.  Owen,  the  Chief  Oflacer  of  the  Museum  in  1918, 
that  the  U.  S.  Army  should  establish  at  Washington  a  patho- 
logical museum,  comparable  in  its  scope  with  the  library  of  the 
Surgeon  General's  office,  is  as  wise  as  it  is  far-reaching  and  formid- 
able, and  deserves  the  endorsement  of  the  American  medical 
profession.  Probably  no  other  institution  than  the  army  with 
Government  support  can  develop  and  maintain  the  world-wide 
organization  necessary  to  secure  the  material.  It  would  be  a  pity 
if  the  Army  narrowed  its  vision  to  the  particular  needs  of  military 
medicine  as  its  medical  officers  can  now  see  them.  Current  views, 
however  competent,  may  be  completely  altered  with  the  progress 
of  medicine.     Military  medicine  means  the  whole  of  medicine. 

Then,  also,  medical  schools  must  regard  the  possession  of  a 
large  museum  as  an  essential  part  of  their  teaching  equipment 
and  must  be  prepared  to  spend  the  time  and  money  required 
to  collect  and  maintain  such  a  museum.  In  recent  years  strong 
efforts  have  been  made  to  divorce  the  teaching  of  pathology  from 
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the  dead  house  and  the  laboratory  and  bring  it  into  hve  contact 
with  the  wards.  This  movement  has  man}^  commendable  features, 
but  unless  it  is  preceded  by  a  broad  knowledge  of  pathological 
anatomy  it  is  building  without  a  foundation.  A  study  of  fifty 
museum  specimens  of  gastric  cancer  representing  all  types,  loca- 
tions and  complications  of  this  disease  is  far  more  valuable  for  a 
practitioner  than  acquaintance  with  a  great  variety  of  clinical 
laboratory  tests  for  this  disease.  The  latter  type  of  information 
can  be  safely  interpreted  only  in  the  light  of  the  former.  Both 
are  essential  for  the  safe  diagnostician. 

(2)  The  surprisingly  small  number  of  pathological  anatomists 
in  the  country  and  the  general  lack  of  knowledge  among  so-called 
laboratory  men  of  autopsy  technique,  interpretation  of  findings, 
histopathology,  and  especially  of  museum  preparation,  as  re- 
vealed by  the  war,  are  mainly  the  fault  of  the  medical  schools' 
and  the  teachers  of  pathology.  It  is  also  chargeable  to  the  clini- 
cians governing  hospitals  who  usually  provide  for  clinical  micro- 
scopy, blood  chemistry  and  serology,  but  last,  least  and  often  not 
at  all,  for  pathology.  It  is  evidently  high  time  for  teachers  of 
pathology,  especially  for  members  of  this  Association,  to  insist  on 
a  knowledge  of  autopsy  technique,  wider  acquaintance  with 
pathological  anatomy,  famiharity  with  histological  methods,  and 
definite  instruction  in  museum  preparation,  as  requisites  to  gradua- 
tion, and  to  demand  the  necessary  time  in  the  curriculum  to  accom- 
plish these  results.  In  outlining  plans  for  instruction  of  military 
medical  officers,  the  Surgeon  General's  Office  decided  to  require 
that  five  per  cent,  of  the  medical  students  in  the  S.  A.  T.  C.  should 
be  trained  pathologists.  The  question  may  be  asked  of  medical 
schools  whether  less  than  this  proportion  is  required  in  well 
balanced  civil  practice.  Probably  not  one  per  cent,  of  the  present 
medical  classes  is  thus  equipped. 

A  further  problem  for  this  Association  is  the  standardization 
of  the  technique  of  autopsies  and  of  methods  of  museum  prepara- 
tion. In  compiling  a  circular  of  information  regarding  museum 
preparation  for  the  S.  G.  O.,  the  writer  consulted  many  patholo- 
gists, members  of  this  Association,  and  encountered  wide  and  even 
irreconcilable  differences  of  opinion.  There  is  certainly  some  com- 
mon ground  on  which  all  can  meet,  while  giving  reasonable  lati- 
tude for  individual  initiative.  General  agreement  among  patholo- 
gists would  greatly  assist  instructors  in  this  field. 

(3)  The  failure  of  pathological  anatomy  to  receive  proper 
recognition  in  the  army  medical  service  seems  to  call  for  the  formu- 
lation of  some  plan  which  will  prevent  a  recurrence  of  some  un- 
fortunate experiences  of  the  war.      Doubtless  this  matter  will 
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receive  full  consideration  by  the  military  authorities.  The  writer 
would  presume  to  suggest  only  that  in  the  regular  army  medical 
force,  the  state  militia,  or  in  the  medical  reserve  corps,  or  all  these 
organizations,  provision  and  personnel  should  be  provided  to 
meet  the  demands  of  this  branch  of  the  service,  that  it  should  be 
recognized  as  a  definite  specialty  requiring  particular  qualifications 
and  experience,  and  that  all  men  available  for  such  service  should 
be  card-indexed  and  assigned  to  specific  duty  before  the  call  for 
mobilization  or  military  service  shall  come  upon  us. 
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The  participation  of  any  nation  in  the  awfu'  carnage  of  war, 
brings  with  it,  by  the  inevitable  law  of  compensation,  certain 
benefits.  The  national  consciousness  is  deepened  to  a  more 
lively  sense  of  patriotism;  and,  by  the  actual  experience 
of  the  exigencies  of  active  military  conflict  and  its  effects, 
a  positive  knowledge  is  gained  that  may  be  used  as  a  future 
basis  of  improved  technical  methods.  The  necessity  of  the 
conservation  of  the  knowledge  so  obtained  by  the  publication 
of  a  systematic  historical  record  is  recognized  by  all 
civilized  peoples  today.  Such  considerations  apply  especially 
to  the  humane  work  of  the  Army  Medical  Services,  whose 
progress  conduces  so  enormously  to  the  amelioration  of 
suffering  in  modern  warfare;  and  in  the  preparation  of  a  Medical 
History  of  War,  an  Army  Medical  Collection  illustrating  the 
pathology,  treatment  and  sequelae  of  war  lesions,  occupies  an 
essential  place.     "Such specimens,"  in  Sir  Arthur  Keith's  words,** 


*Presented  at  the  13th  and  15th  Meetings  of  this  Association,  April  1st. 
1920,  and  May  1st,   1922. 

**Address  delivered  at  the  opening  of  the  British  War  Exhibits,  B.M.J., 
October  20th,  1917. 
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"are  original  documents;  they  constitute  an  original  and  reliable 
source  of  knowledge  for  all  time;"  and  they  supply  the  most 
valuable  and  reliable  basis  possible  for  present  and  future  treat- 
ment of  diseases  and  injuries  of  war,  and  are,  therefore,  to  be 
recognized  as  the  basis  of  its  Medical  History. 

The  British  Medical  History  Committee  and  the  Imperial 

Collections 

A  word  on  the  formation  of  the  British  Medical  History 
Committee  of  the  Great  War  of  1914-18,  and  its  corollary,  a 
British  Army  Medical  Collection  (of  which  the  Canadian  Army 
Museum  naturally  forms  a  part),  is  in  place  here.  It  will  be  of 
interest  to  members  of  this  Association  to  learn,  from  General 
Sir  William  MacPherson's  Introduction  to  the  first  volume  of  the 
British  Medical  History  of  the  War*  and  from  other  less  official 
but  equally  authentic  sources,  that  the  first  impetus  to  the 
organization  of  that  Committee  early  in  the  autumn  of  1914 
for  effective  action  on  the  extended  and  scientific  scale  of  its 
subsequent  operations,  was  given  in  a  suggestion  made  by  Prof. 
J  Geo.  Adami,  now  Vice-Chancellor  of  the  University  of  Liver- 
pool, but  at  that  time  Professor  of  Pathology  at  McGill  University. 
In  a  letter  written  to  the  late  Sir  William  Osier,  from  Montreal 
on  September  14th,  1914,  and  subsequently  pubfished,  at  the 
latter's  request  in  the  British  Medical  Journal  for  October  20th, 
1914,  Dr.  Adami  pointed  out  the  great  results  that  had  accrued 
from'  legislative  action  taken  early  in  the  American  Civil  War  in 
the  estabfishment  of  the  Army  Medical  Museum  and  Library 
at  Washington,  and  urged  that  immediate  action  be  taken  by 
the  British  War  Office  to  a  like  end.  The  matter  was  subsequently 
brought  by  Sir  WilUam  Osier  himself  before  the  proper  authorities, 
and  at  the  same  time  (October  31st,  1914)  a  revised  plan  of  action 
was  put  forward  by  the  Medical  Research  Committee  (see  British 
Medical  Journal  for  December  5th,  1914),  which  proposed,  with 
the  approval  of  the  War  Office,  that  its  statistical  staff  undertake 
the  whole  work  of  dealing  with  the  medical  statistics  of  the  war 
and  to  supply  financial  support  for  such  undertaking  from  its 
funds.  In  aU  these  preliminary  arrangements  for  the  organization 
of  the  British  Army  Medical  Museum  and  Medical  History  of  the 
War  during  the  winter  of  1914-15,  Sir  William  Osier,  himself 
a  member  of  both  Committees,  was  undoubtedly  the  moving 

♦History  of  the  Great  War,  based  on  Official  Documents.  Medical  Services: 
General  History,  Vol.  I,  by  Major-General  Sir  W.  G.  MacPherson, 
K.C.M.G.,  C.B.,  L.L.D.,  London,  1921,  page  viii. 
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spirit  and  active  agent,  at  a  time  when  the  official  authorities, 
Sir  W.  M.  Fletcher  and  Sir  Alfred  Keogh  were  both  necessarily 
absorbed  in  matters  of  more  directly  pressing  military  interest.* 

The  Canadian  Army  Medical  Museum  itself  took  form  as 
the  direct  result  of  the  action  taken  by  the  British  Medical  History 
Committee  immediately  after  its  inception  in  November,  1914,  for 
the  collection,  on  a  strictly  Imperial  basis,  of  pathological  material 
for  War  Museum  purposes  by  the  Medical  Units  of  all  countries 


Canadian  Army  Medical  Museum  Exhibit  at  Montreal  Meeting  of 
American  College  of  Surgeons,  October  12th-15th,  1920. 


Fig.  I — View  from  foot  of  hall  shows: 

A.  War  injuries  of  bone  prepared  in  the  field  by  Major  L.  J.  Rhea, 
C.A.M.C,  and  mounted  under  specially  constructed  brass-bound  glass  shades 
by  E.  L.  Judah.     (See  articles  by  these  authors  below). 

B.  War  lesions  of  soft  tissues,  mounted  in  square  jars,  with  type  exhibit, 
Silvester's  method,  in  centre. 

D.  Reconstructive  surgery:  (6)  Wax  models  and  plaster  casts  of  face  at 
successive  stages  of  repair. 

E.  Type  deformities. 

H.  Captured  equipment. 

(Photographic  enlargement  of  a  heart  with  tie  coronary  circulation, 
injected  by  method  of  Louis  Gross.     At  head  of  hall). 


*0n  this  subject  see  also  the  articles  by  Sir  Arthur  Keith  and  Professor 
Adami  in  the  Special  Sir  Wm.  Osier  Memorial  Bulletin  (No.  IX)  of  this 
Association. 
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serving  under  the  British  flag.  Under  this  regulation  all  speci- 
mens obtained  in  the  field  were,  technically  speaking,  the  property 
of  the  British  War  Office,  and  to  be  forwarded  in  the  first  place  to 
the  official  receiving  depot  in  England  as  such,  but  they  were  to 
be  ear-marked  at  the  hospital  or  clearing  station  collecting  them, 
with  the  name  of  their  ultimate  destination  to  that  country  of 
the  British  Empire,  from  which  the  Unit  collecting  them  had 
been  drawn. 

The  great  event  for  the  Imperial  Army  Medical  Collections 
came  in  May,  1915,  when  the  Council  of  the  Royal  College  of 
Surgeons  of  England  was  called  to  the  assistance  of  the  Medical 
History  Committee,  and  its  Museum  was  made  the  official  depot 
for  the  reception  and  conservation  of  all  pathological  material. 
A  revised   circular   memorandum   containing  explicit   directions 
for    the    collection,    preliminary    preparation    and    shipment    of 
material  was  immediately  issued  to  all  parts  of  the  War  Zone, 
and  the  Staff  of  the  Royal  College  of  Surgeons,  headed  by  Sir 
Arthur  Keith  and  Sir  Ernest  Shattuck,  and  assisted  by  an  army 
of  volunteers,  tliiew  their  energies  into  the  work  of  dissection 
and    preparation    and    indexing    of    records.     Eighteen    months 
later  results  were  presented  to  the  British  public  in  a  great  Imperial  • 
War  Exhibit,  which  was  opened  by  addresses  and  was  largely 
attended  by  the  British  public*     One  of  the  most  important 
features  of  this  exhibit,  both  from  the  technical  and  scientific 
standpoints  was  the  collection  of  Diseases  and  Injuries  of   Bone 
prepared  by  Major  L.  J.  Rhea,  C.A.M.C.  as  Pathologist  to  No.  3 
Canadian  General  Hospital  (McGill) .  These  specimens  were  macer- 
ated and  mounted  in  the  field,  and  in  spite  of  the  difficult  conditions 
imposed,  were  brought  there  to  a  high  degree  of  technical  pre- 
fection,  the  delicate  processes  of  repair   in  bone  being  placed  m 
situation  with  the  aid  of  x-rays  made  during  life.     In  addition, 
each  specimen  was  made  the  subject  of  a  complete  clini co-patho- 
logical study  carried  out  with  the  aid  of  the  surgeon  in  charge  of 
the    patient    during   life.     The    whole    constituted    a    collection 
unique  in  the  history  of  the  war  and  a  brilliant  example  of  the 
triumph  of  personal  skill  and  inteUigent  collaboration  over  super- 
ficial difficulties;    the  entire  collection  was  sent  forward  intact 
by  the   Imperial  Government  to  Canada,   with  the  remainder 
of  the    material   of  the  Canadian   Army  Medical  Museum,  and 
constitutes  today  its  most  artistic  and  valuable  section  (see  Fig. 
I.  and  the  articles  on  The  Technique  of  Preparation  of  the  Speci- 
mens, by  L.  J.  Rhea,  and  construction  of  Glass  Shades  for  the 
same,  by  E.  L.  Judah,  in  this  issue). 
*  Locus  cit. 
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Reception  and  Preparation  in  Canada 

Immediately  at  the  close  of  the  Imperial  War  Exhibit, 
arrangements  were  made  for  the  despatch  of  specimens  to  the 
various  countries  to  which  the  units  attaching  them  had  belonged. 
In  March,  1918,  the  first  consignment  of  specimens  destined  for 
the  Canadian  Army  Medical  Museum  reached  Canada.  Follow- 
ing the  policy  carried  out  in  England  of  making  the  Royal  College 
of  Surgeons  the  central  receiving  depot,  it  was  decided  to  make  the 
Pathological  Museum  of  McGill  University,  the  staff  of  which 
had  for  many  years  concentrated  on  the  work  of  museum 
preparation,  the  official  receiving  depot  for  the  collection.  The 
permission  and  co-operation  of  the  University  authorities  having 
been  obtained,  this  first  consignment  was  duly  received  and  was 
immediately  put  in  order  by  the  Curator  and  Staff  of  the  McGill 
Museum,  and  exhibited  by  permission  of  the  Government,  at 
a  meeting  of  the  Canadian  Medical  Association  held  at  Hamilton, 
Ontario,  in  May  27th- June  1st,  1918.  The  next  step  was  taken 
in  January,  1919,  when  it  was  finally  settled  that  the  preparation, 
mounting  and  cataloguing  of  the  entire  pathological  material 
should  be  carried  out  at  McGill  University,  under  the  charge 
of  Dr.  Maude  E.  Abbott,  Curator,  and  Mr.  E.  L.  Judah,  Prepara- 
tor,  with  the  assistance  of  Major  F.  B.  Gurd,  C.A.M.C.,  in  the 
cataloguing  of  moist  specimens,  and  Sergeant  J.  Giroux,  as  tech- 
nician, the  Curator  being  permitted  to  indent  on  stores  and 
the  administration  being  controlled  by  the  Officer-in-Charge  of  the 
Ai-my  Medical  Museum  and  Library  at  Ottawa,  who  was  at 
that  time  Major  G.  A.  Campbell,  C.A.M.C,  (replaced  later  by 
Col.  H.  A.  Chisholm,  C.M.G.,  D.S.O.,  C.A.M.C,  and  then  Col. 
A.  E.  Snell,  C.M.G.,  D.S.O.,  R.C.A.M.C,  and  Major  Gorssline, 
D.S.O.,R.C.A.M.C.) ,  acting  under  the  Director-General  of  Medical 
Services,  then  Major-General  J.  T.  Fotheringham,  C.M.G.,  C.A. 
M.C.  Under  this  arrangement  the  work  went  steadily  forward 
to  completion. 

In  October,  1920,  the  entire  material  mounted  to  date, 
together  with  all  other  material  in  the  hands  of  the  Canadian 
Government  for  Army  Medical  Museum  purposes,  was  placed  on 
exhibition  on  the  occasion  of  the  meeting  of  the  American  Congress 
of  Surgeons  in  Montreal,  and  made  an  imposing  and  interesting 
display.     (See  Fig.  I). 

In  addition  to  the  pathological  material  sent  forward  from 
the  Royal  College  of  Surgeons,  the  C.A.M.  Museum  collection 
had  now  come  to  include  exhibits  illustrating  plastic  and  facial 
surgery;  models  on  orthopaedic  surgery;  enemy  and  allied  equip- 
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ment;  a;-ray  lantern  slides  of  war  lesions;  traumatic  lesions  of 
the  fundus  of  the  eye;  and  water  color  sketches  of  Army  Medical 
arrangements  made  under  military  instructions  in  the  field. 

Descriptive  Catalogue  in  Collaboration  with  Experts 

In  the  summer  of  1921  a  fuither  expansion  in  t'le  work  of 
the  C.A.M.  Museum  was  decided  upon  by  the  Canadian  Govern- 
ment, under  which  all  the  sections  of  the  Canadian  Army  Medical 
Museum,  in  which  material  was  or  could  be  made  available, 
should  be  expanded  into  teaching  series,  and  a  scientific  descriptive 
catalogue  prepared  of  each  in  collaboration  with  subject-editors, 
experts  in  their  respective  fields,  the  whole  under  the  direction 
and  the  editorial  management  of  the  Director-General  of  Medical 
Services  and  Major-General  J.T.  Fotheringham,C.M.G., C.A.M. C, 
with  the  assistance  of  the  Acting  Curator  of  the  C.A.M.  Museum 
and  a  competent  Editorial  Board,  along  lines  followed  in  the  Sir 
William  Osier  Catalogue  of  the  Pathological  Museum  of  McGill 
University,  in  which  a  detailed  catalogue  of  the  objects  in  each  series 
with  clinical  history,  microscopic  findings  and  bibliography  attach- 
ed, is  preceded  by  a  short  introduction  bearing  upon  it,  written  by 
its  expert  subject-editor.  The  completed  catalogue  is  to  be  publish- 
ed by  the  Government  Press  in  a  series  of  volumes  covering  the 
following  subjects:  War  Lesions  of  Soft  Tissues;  Diseases  and 
Injuries  of  Bone;  Special  Surgery  (Orthopaedic  and  Facial); 
General  Surgery  (including  Chest  Surgery,  Cranial  Lesions,  Trans- 
fusion and  Wound  Irrigation  Apparatus);  War  Lesions  of  the 
Eye  and  Ear;  War  Medicine  (includes  Renal  Medicine,  Chest 
Medicine,  and  Cardio-vascular  Disease);  Enemy  and  Allied 
Equipment;  X-Ray  of  War  Injuries;  and  Field  Sanitation.  The 
Museum  Collections  on  which  these  volumes  are  based  consist, 
in  addition  to  the  pathological  specimens  obtained  in  the  field, 
which  naturally  constitute  the  most  important  part  of  the 
collection,  of  charts  and  diagrams  illustrating  results  of  treatment, 
statistical  or  metabolic  studies  on  cases  made  during  life,  models 
of  emergency  camp  fixtures,  devised  in  the  field,  apparatus  and 
pictures  of  diagrams  illustrating  its  application,  as  well  as  plaster 
casts,  wax  models,  photographs  and  water  color  pictures.  The 
whole  constitutes  a  new  departiu'e  in  the  objective  presentation 
of  the  field  of  war  medicine  which  will  be  of  great  value  for  Army 
Medical  teaching,  and  which  is  undoubtedly  qualified  to  carry 
out  the  intention  of  the  Government  to  produce  a  permanent 
and  worthy  record  of  the  noble  activities  of  the  Canadian  Army 
Medical  Corps  in  the  Great  War. 


Technical  Methods 

METHOD  USED  IN  THE  ARMY  ZONE  FOR  THE  PREPA- 
RATION OF  BONE  LESIONS  RESULTING  FROM 
THE  INJURIES  OF  WAR 

{Specimens  in  Canadian  Army  Medical  Museum)* 

Lawrence  J.  Rhea,  Major,  C.A.M.C. 

Pathologist  No.  3  Canadian  General  Hospital  (McGill)  Boulogne, 

B.E.F.,  France 

Particular  emphasis  should  be  given  to  the  importance  of 
clinical  history,  detailed  description  of  gross  fresh  specimens  and 
clinico-pathological  correlation. 

I.  Dissection  and  Description  of  Gross  Specimens 

(a)  The  dissection  of  the  gross  specimen  should  be  done  with 
the  medical  officer  in  charge  of  the  case.  If  this  is  not  done  the 
very  important  clinico-pathological  relation  may  not  be  sufficiently 
appreciated  and  correctly  interpreted. 

(b)  Careful  notes  and  drawings  should  be  made  at  the  dissec- 
tion, showing  the  position  of  fragments  of  bone  and  their  rela- 
tion to  important  anatomical  structures.  If  this  is  not  done  the 
fragments  of  bone  cannot  be  put  in  the  same  relative  position  in 
the  mounted  specimen  as  they  were  in  the  gross  specimen,  and 
unless  this  relative  position  is  obtained  the  difficulties  of  the  sur- 
geon may  not  be  fully  appreciated.  We  have  found  X-ray  plates, 
taken  during  life  or  after  the  gross  specimen  was  obtained,  to  be 
very  helpful  in  reconstruction. 

II.  The  Preparation  of  Dried  Specimens 

(a)  Remove  most  of  the  flesh,  being  careful  not  to  detach 
callus.  This,  when  young,  comes  off  very  easily.  If  B.I. P. 
has  been  used  this  should  all  be  removed. 


[*The  specimens  prepared  and  mounted  in  the  Field  after  the  method 
described  below  form  one  of  the  most  important  and  artistic  features  of 
the  Canadian  Army  Medical  Museum  collection.  They  are  shown  under 
the  glass  shades  "devised  to  cover  them  in  Fig.  I,  of  the  precedmg 
article. — Ed] 
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(b)  Put  the  specimen  in  the  container  that  will  not  rust,  as 
rust  stains  on  bone  are  removed  only  with  great  difficulty.  All 
the  smaller  fragments  from  each  specimen  should  be  placed  in 
separate  containers,  as  small  glass  jars,  and  put  in  the  larger  con- 
tainers. By  this  means  the  danger  of  mixing  the  small  fragments 
is  overcome.  Cover  with  tap  water.  Do  not  wrap  specimens 
in  gauze. 

(c)  Incubate  at  about  33°  C.  We  have  obtained  satisfactory 
results  from  an  incubator  made  from  a  garbage  tin,  a  gasoline  drum, 
sawdust,  an  electric  light  and  an  enamel  pail.  Place  a  small 
brick  in  the  bottom  of  the  garbage  tin  and  set  a  gasoline  drum 
on  it.  Fill  the  space  between  the  two  with  sawdust.  In  the  bot- 
tom of  the  gasoline  drum  place  a  brick,  set  the  enamel  pail  upon  it 
and  place  an  electric  light  on  the  bottom  of  the  drum.  Use  a 
carbon  light;  a  tungsten  light  will  not  give  sufficient  heat.  Set 
the  enamel  pail  inside  the  drum  and  cover  the  apparatus  with  old 
sacking.  This  apparatus  will  not  hold  a  constant  temperature 
but  in  our  experience  it  has  always  given  good  results. 

(d)  Correct  the  reaction  of  the  water  every  morning  with 
KOH  to  distinct  alkali. 

(e)  Change  the  water  when  needed — every  two  or  three  days. 

(f)  Skim  off  the  fat  and  debris  each  morning. 

(g)  When  the  flesh  has  been  removed  by  bacterial  digestion, 
boil  the  specimen  carefully  in  alkali,  soap  and  water.  Speci- 
mens which  show  callus,  especially  young  callus,  cannot  be  boiled 
long.  Five  to  ten  minutes  is  sufficient.  After  boiling,  scrub  with 
soap  and  water  using  a  soft  brush.  Where  there  is  younger  callus, 
a  soft  tooth-brush  should  be  used. 

(h)  Wash  in  several  changes  of  water  to  remove  soap,  and 
dry  the  specimen  in  the  sun  or  near  the  stove.  When  drying  near 
a  stove  do  not  place  the  specimen  too  close  to  it  as  fissure  fractures 
will  open. 

(i)  After  the  specimens  are  thoroughly  dry  put  them  in  gaso- 
line, two  or  three  changes,  twenty-four  hours  in  each.  If  benzine 
is  available  we  would  advise  its  being  used.  When  specimens  are 
placed  in  gasoline  do  not  let  them  rest  upon  the  bottom  of  the 
container  as  a  colloid-like  material  is  precipitated.  From  the  last 
gasoline  immerse  the  specimen  in  boiling  water  for  five  to  ten 
minutes. 

(j)  Dry  specimens  in  the  sun  or  before  a  stove. 

(k)  Bleach  in  sun  or  in  hydrogen  peroxide.  The  latter  gives 
the  quickest  results  and  can  be  used  over  and  over  if  kept  tightly 
closed. 

(1)  Dry  specimens  as  above. 
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III.  Mounting 

In  order  that  the  various  fragments  may  be  placed  in  the 
same  anatomical  position  as  they  were  in  the  gross  specimen  it 
is  necessary  to  drill  holes  in  the  fragments  and  support  them  by 
means  of  wire.  The  following  is  the  necessary  equipment : — Drills, 
assorted  sizes;  brass  wire,  assorted  sizes  (do  not  use  copper,  steel 
or  iron  wire);  pinchers  with  rounded  points;  heavy  scissors  for 
cutting  sizes;  small  hand  centrifuge. 

Satisfactory  drills  may  be  made  from  ladies'  hat-pins  and 
straight  surgical  needles.  Cut  off  the  points  and  by  means  of  a 
stone  grind  two  cutting  edges. 

Brass  Wire :  We  had  great  difficulty  in  obtaining  brass  wire. 
Some  of  it  was  taken  from  the  covering  of  piano-wire  and  the  bass 
strings  of  bass  violins.  Copper,  steel  and  iron  will  in  time  dis- 
colour the  specimen. 

Pinchers  and  heavy  scissors  may  be  obtained  from  any  hard- 
ware store. 

Wire  Springs :  We  made  all  our  wire  springs  by  winding  brass 
wire  of  different  sizes  about  any  straight  round  metal  rod  or  wire 
and  forcing  the  numerous  coils  close  together.  It  is  often  found 
advantageous  to  heat  the  wire  and  put  it,  while  hot,  into  cold 
water. 

Any  hand  centrifuge  may  be  used.  Remove  the  plate  that 
holds  the  centrifuge  tubes.  Pass  over  the  upright  pinion  that 
holds  the  arms,  and  pull  through  weight  in  one  end  of  which  a 
drill  has  been  firmly  fixed  with  wooden  or  metal  plugs.  This  ap- 
paratus gives  good  results. 

Where  detached  fragments  are  to  be  placed  directly  one 
against  the  other  they  can  be  held  in  place  by  means  of  wire  passed 
through  and  through.  Displaced  fragments  may  be  held  in  place 
by  interposing  between  the  two  pieces  of  bone  a  wire  spring, 
through  the  centre  of  which  a  piece  of  straight  wire  has  been  passed. 
It  is  often  necessary  to  use  two  or  three  of  these  sprmgs  on  one 
fragment.  One  or  more  coils  on  the  ends  of  the  wire  hold  frag- 
ments in  place  permanently. 

Most  foreign  bodies  will  rust  unless  they  are  coated  with  some- 
thing.    Shellac  or  varnish  may  be  used. 

We  have  found  the  following  method  satisfactory  for  per- 
manently preserving  blood  vessels.  Pass  a  glass  rod  through  the 
lumen.  Dehydrate  in  alcohol  and  paint  with  varnish  or  shellac. 
Blood  vessels  prepared  in  this  way  may  be  mounted  with  the 
specimen  from  which  they  were  obtained  and  held  in  their  proper 
position  with  brass  wire. 
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Specimen  of  Gunshot  Injury  of  Femur  macerated  and  mounted  in  the 
field  by  technique  described. 

Note  the  replacement  of  fragments  in  situ  (done  with  help  of  X-Ray 
plates  made  during  life),  and  erosion  of  popliteal  artery  by  spicule  of  bone, 
which  led  to  fatal  haemorrhage. — Major  L.  J.  Rhea. 
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We  have  found  it  more  difficult  to  remove  the  flesh  from 
bones  by  bacterial  digestion  in  civil  hospitals  than  in  France. 
This  is  probably  due  to  the  almost  constant  presence  of  proteolytic 
organisms  in  the  wounds  inflicted  in  the  War. 


ON    THE    CONSTRUCTION    OF    GLASS    SHADES    OR 

BOXES  FOR  THE  DELICATE  DRY  SPECIMENS 

FOR  THE  CANADIAN  ARMY  MEDICAL 

MUSEUM* 

E,    L.    JUDAH 

Montreal 

It  has  always  been  a  recognized  fact  that  macerated  specimens 
of  bone  should  be  kept  permanently  in  dust-proof  cases.  When 
such  specimens  are  to  be  used  extensively  for  teaching  it  is  ad- 
visable that  the  cases  be  in  the  form  of  dust-proof  glass  shades,  as 
small,  delicate  bits  of  bone  are  so  easily  knocked  off  and  the  fine 
lace-like  particles,of  new  growth  can  be  ruined  by  careless  handling 
in  a  class-room. 

The  difficulty,  however,  of  getting  such  shades  in  the  different 
sizes  required,  and  the  expense  entailed,  has  always  been  beyond 
the  means  of  the  average  museum.  The  home-made  shade  with 
passe-partouted  edges,  while  good  in  its  way,  always  falls  to  pieces 
sooner  or  later  and  has  to  be  remade. 

To  overcome  these  difficulties,  I  designed  the  following  shades 
for  the  Canadian  Army  Medical  Museum,  which  have  turned  out 
most  satisfactorily. 

All  four  sides  and  the  top  are  set  in  brass  angles  and  are  se- 
curely soldered  together,  which  prevents  them  from  falling  apart. 
Cement  is  applied  to  the  inside  corners  and  a  round  cotton  lamp 
wick  is  placed  in  the  bottom  of  the  grooved  slot  of  the  base  or 
pedestal,  thus  making  them  absolutely  dust-proof. 

The  thickness  of  the  brass  for  the  angles  depends  on  the  size 
of  the  shade.  For  general  purposes  I  use  No.  24  Gauge  and  bend 
the  angles  about  3-8ths  of  an  inch  on  each  side  of  the  box.  A 
good  technician  can  make  from  five  to  seven  boxes  per  nine-hour 
day;  and  by  using  old  X-Ray  plates  the  cost  can  be  kept  well 
within  the  means  of  any  museum.     Any  good  tinsmith  who  has  the 


♦Remarks  submitted  at  the  Thirteenth  Annual  Meeting  of  the  American 
and  Canadian  Section  of  the  International  Association  of  Medical  Museums, 
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necessary  machinery  for  bending  sheet-iron  can  make  the  angles 
at  comparatively  small  cost.  Care  must  be  taken  not  to  use  any 
more  solder  than  is  absolutely  necessary,  fiUng  off  any  superfluous 
amount. 

The  construction  of  these  shades  is  best  explained  by  the 
following  figures: 


Fig.  I. 

Showing  brass  angles  of  frame  before  assembling  of  box, — 

(A)  The  instrument  on  which  the  ends  of  the  uprights  are  to  be 
bent  to  hold  the  glass  sides; 

(B)  One  of  the  four  uprights  into  which  the  glass  sides  fit;  bb  shows 
its  upper  and  lower  ends  securely  soldered; 

(C)  One  of  two  top  pieces  which  have  a  longer  upper  end  lapping 
over  the  corner  to  conceal  the  end  of  the  cover  (H)  in  Fig.  III.  It 
also  overlaps  the  upright  angle  (B) ; 

(D)  One  of  the  other  two  top  pieces  which  have  the  ends  cut  square 
to  fit  against  the  upright  angle  (B) ; 

(E)  One  of  four  plain,  flat  bottom  pieces  used  only  in  large  boxes 
to  strengthen  them  and  prevent  the  bottom  from  spreading. 
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Cross  section  of  the  lower  end  cf  the  box  showing  two  glass  sides'(rF) 
shorter  than  the  other  two  (GG)  by  double  the  thickness  of  the  glass. 
(B)  Cross-section  of  the  upright  shown  in  Fig.  I.  (B). 


-Fi^.m- 


Top  of  the  box  with  brass  strips  removed  at  one  corner  of  the  cover 
to  show  how  all  four  corners  of  the  gl:iss  (H)  are  out  to  allow  the  top  to 
fit  down  even  with  the  four  walls  and  to  be  concealed  by  the  top  pieces 
of  the  brass  frame. 

(B)  Upper  end  of  soldered  brass  angle;    (C)    top    pieces   (D)    top 

piece;  shown  also  in  Fig.  I    (B),  (C)  and  (D). 
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Shows  one  of    the  four  corners  where  the  different  angles  join,  ready 
to  be  soldered: 

(B)   Upright  frame;    (C)    overlapping   top   piece;    (D)    short    top 
piece;  shown  also  in  Fig.  I.  (B),  (C)  and  (D). 


Shows  same  corner  as  Fig.  IV,,  but  with  two  upper  brass  pieces  (C) 
■and  (D)  removed  to  expose  soldered  upper  end  of  brass  upright: 
(B)  Brass  upright  as  shown  in  Figs.  I,  and  IV. 
(H)  One  of  the  four  cut  corners  of  the  glass  top;  shown  also  in 
Fig.  III. 
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Shows  slot  in  base  or  pedestal  to  hold  box  or  shade. 
(J)  Round  cotton  lamp  wick. 


Shows  corner  of  box  in  slot  with  the  inside  brace  (E)  used  for  large 
shades  only.     (J)  Round  cotton  lamp  wick  on  which  the   box  or  case  rests. 


Finished  box  with  the  base  or  pedestal  showing  the  broad  bevelled  edge 
on  which  a  descriptive  label  can  easily  be  pasted. 
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NOTES  ON  MOUNTING  THE  WAR  COLLECTIONS 
AT  THE  ARMY  MEDICAL  MUSEUM 

By  Charles  F.  Silvester 

Captain,  Infantry,  V.  S.  A. 

From  the  Department  of  Pathology,  Army  Medical  Museum. 
Washingtoti 

I.  Mounting  the  Specimen 
II.  Restoring    Coloured    Specimens 

III.  The  Type  Exhibit 

IV.  Preparation  of  Missiles 

The  remarkable  advances  in  methods  of  warfare  during  the 
great  World  War  have  resulted  in  the  development  of  new  patho- 
logical conditions  and  diseases.  The  museum  man  must  keep 
abreast  with  these  changes  and  record  them  in  an  understandable 
and  permanent  manner.  He  must  be  alive  to  all  technical 
branches  of  arts  and  sciences  and  discover  their  application  to 
his  particular  need. 

The  following  brief  notes  cover  a  few  of  the  difficulties  en- 
countered in  mounting  the  war  collections.  The  question  of 
preserving  fluids  and  of  labelling  are  dealt  with  elsewhere  in  this 
journal. 

I.  Mounting  the  Specimen 

The  specimen  should  be  dissected  or  sectioned  to  show  not 
only  the  wound  or  pathological  lesion  in  question,  but  in  such  a 
manner  as  to  bring  out  the  anatomical  relationships,  and,  where 
possible,  to  suggest  to  the  surgeon  the  best  method  of  treatment. 
A  section  of  a  lung  a  few  inches  square  may  show  a  given  patho- 
logical condition,  but  it  is  extremely  doubtful  whether  it  would 
convey  to  the  student,  in  the  broader  therapeutic  sense,  the  ideas 
that  would  be  stimulated  by  an  entire  organ  properly  displayed. 

Naturally  each  specimen  presents  its  own  particular  problem 
when  it  comes  to  the  question  of  display  and  mounting.  The 
object  sought  is  to  have  each  exhibit  stand  out  in  clear-cut  out- 
lines, with  as  little  emphasis  as  possible  on  the  jar  and  mounting. 
The  majority  of  specimens  may  be  mounted  on  frames  made 
from  glass  rods  and  wedged  against  the  front  of  the  jar  with  hard 
sheet  rubber,  bent  the  proper  shape  to  take  up  the  space  between 
the  specimen  and  back  of  jar.     The  elasticity  of  the  rubber  sheets, 
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when  bent  in  one  or  two  open  curves,  not  only  holds  the  specimen 
in  place  but  takes  up  any  vibration  and  prevents  injury  in  hand- 
ling. The  back  and  side  of  the  jar  are  then  painted  black  to  takr' 
the  emphasis  off  the  jar  and  make  the  specimen  more  pro- 
nounced. Paraffined  silk  thread  is  used  to  fasten  the  specimen 
to  the  frame.  The  thread  should  be  concealed  and  of  the  same 
colour  rs  the  background.  The  specimen  may  also  be  held  to 
the  front  of  the  jar  by  making  a  three-legged  frame  of  glass  rod 
and  cutting  off  the  legs  to  occupy  the  exact  space  between  the 
object  and  the  back  of  the  jar.  Where  the  back  of  the  jar  is  to 
be  painted  black,  however,  the  hard  rubber  sheets  are  much  better. 
They  are  obtainable  in  any  thickness  and  can  readily  be  bent 
and  shaped  by  the  application  of  heat. 

II.  Restoeing  Colourless  Specimens 

The  question  of  preserving  and  restoring  natural  colours  to 
pathological  specimens  has  long  been,  and  is  to-day,  one  of  the 
greatest  problems  presented  to  the  museum  worker. 

Several  methods  of  restoring  colour  to  old  pathological  speci- 
mens have  been  published.  They  have  proven  uniformly  value- 
less. When  the  colour  has  gone  from  a  specimen,  through  age 
or  bad  tieatment,  it  has  been  the  experience  of  the  writer  that  by 
adding  fresh  colour  only  is  one  able  to  restore  it.  The  ordinary 
methods  of  restoring  colour  are  of  no  value  in  this  type  of  specimen. 

Many  old  and  colourless  specimens  have  been  completely 
restored  by  treating  the  surface  with  fresh  blood.  The  method  is 
somewhat  severe  and  for  this  reason  is  not  applicable  to  all  classes 
of  material.  The  difficulty  lies  in  getting  the  fresh  blood  to  stick 
and  stick  in  the  proper  place. 

Fresh  beef  or  dog's  blood  is  drawn  off  and  shaken  up  with 
5  grams  of  Boracic  acid  or  5  cc's  of  strong  formaldehyde  to  each 
100  cc's  of  blood  and  is  placed  in  a  tightly  corked  bottle  for  use 
when  desired.  The  formalized  blood  is  better,  it,  however, 
coagulates  in  the  bottle  and  must  be  renewed  more  often.  The 
method  is  especially  adaptable  to  wounds  of  the  extremities,  muscle 
tissue,  livers,  and  intestines,  or  any  specimen  where  a  more  or  less 
unifonn  blood  colour  is  desired  The  specimen  to  be  treated  is 
washed  in  waim  water,  dried  with  blotting  paper,  and  placed 
before  an  electric  fan  intil  the  surface  begins  to  dry.  The  surface 
of  the  specimen  is  then  painted  with  the  blood,  using  the  proper 
discretion,  laying  it  on  thick  in  certain  places  and  thinning  it  out 
in  others.  The  blood  is  allowed  to  soak  in  and  the  specimen  is 
placed  under  an  electric  fan  until  the  surface  dries.     The  surface 
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The  Type  Exhibit,  Army  Medical  Museum,  Washington,  D.C. 

Fig.  I. 


Specimens  arranged  in  logical  order  on  shelves  behind  holes  cut  to  size 
in  false  cardboard  front. 
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of  the  specimen  may  be  treated  with  95%  alcohol  after  the  blood 
is  applied,  this  hastens  the  drying  and  has  a  tendency  to  coagulate 
the  blood  in  position.  If  this  is  done  care  should  be  taken  in 
order  not  to  wash  away  the  blood.  It  is  then  washed  in  running 
water  for  two  or  three  hours  and  placed  into  the  final  preserving 
agent.  The  drying  of  the  blood  on  the  surface  of  the  specimen  is 
absolutely  necessary  to  insure  permanency.  Specimens  treated 
in  this  manner  more  than  eight  months  ago  have  retained  their 
bright  colour. 

III.  The  Type  Exhibit 

Where  a  sufficient  number  of  specimens  exist  illustrating  a 
certain  disease  or  pathological  condition,  an  initial  exhibit  should 
be  arranged  telling  the  story  of  that  particular  tj^pe  of  lesion  or 
disease.  This  exhibit  should  be  logically  arranged  and  clearly 
labelled,  with  guide  lines  running  from  the  classification  label  to 
the  specimen  illustrating  that  particular  point.  A  very  effective 
display  along  these  lines  may  be  arranged  by  making  a  false  front 
for  the  case  out  of  a  sheet  of  cardboard.  Windows  are  cut  in  the 
cardboard  to  fit  each  jar  and  the  sheet  is  fastened  flush  with  the 
fronts  of  the  jars.  The  cardboard  is  painted  a  neuti'al  colour  and 
the  descriptive  or  classification  labels  are  stenciled  in  position  on 
the  false  front. 

IV.  Preparation  of  Missiles 

Many  specimens  of  battle  injuries  contain  foreign  bodies, 
rifle  and  machine  gun  bullets,  fragments  of  high  explosive  shells, 
grenades,  etc.  These  require  special  treatment  if  they  are  to  b? 
preserved  with  the  specimen.  A  very  small  fragment  of  metal 
left  for  any  length  of  time  in  the  preserving  fluid,  not  only  dis- 
colours the  fluid,  but  in  time  completely  oxidizes  and  often  renders 
the  specimen  worthless  for  museum  purposes.  The  missile  should 
either  be  reproduced  artificially  in  plaster  or  wax,  coloured  to 
imitate  the  original,  or  the  metal  specially  treated  to  prevent 
corrosion.  In  specimens  dissected  or  sectioned  to  show  the  posi- 
tion or  path  of  the  foreign  body,  the  fragment  is  carefully  removed, 
treated,  and  placed  back  in  position.  The  treatment  consists  in 
placing  the  missile  in  boiling  soda  water  for  a  few  moments,  re- 
moving, rinsing  in  clear  water  and  thoroughly  drying  by  heating 
with  the  Bunsen  burner.  This  boils  out  all  moisture  and  opens  up 
the  pores  of  the  metal.  It  is  then,  while  thoroughly  hot,  placed 
in  a  dish  of  melted  paraflRn  and  allowed  to  boil  a  minute  or  two, 
aftei*  which  it  is  removed  with  the  paraffin  adhei'ing  to  the  surface 
and  again  thoroughly  heated  with  the   Bunsen  flame.     In   this 
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manner  the  paraffin  is  driven  into  the  pores  of  the  metal.  It  is 
then  placed  in  the  melted  paraffin,  again  allowed  to  cool  partially, 
then  removed,  the  surplus  paraffin  shaken  off,  and  it  is  allowed 
to  completely  cool.  It  is  then  carefully  placed  in  position  and 
held  there  by  glass  pins  or  fine  thread.  Foreign  bodies  treated 
in  this  manner  more  than  a  year  ago  have  remained  in  the  preserv- 
ing fluid  without  change.  This  process  has  been  found  to  be 
much  simpler  and  easier  than  constructing  an  artificial  missile. 


COLOUR   PRESERVATION   AND    MOUNTING 

iRetrospect :   preserving  fluids  for  gross 

PATHOLOGICAL  SPECIMENS    WITH 
REVIEW  OF  LITERATURE 

Charles  F.  Silvester 
Captain,  Infantry,  U.  S.  A. 

From  the  Department  of  Pathology,  Army  Medical  Museum, 
Washington,  D.C. 

The  question  of  preserving  natural  colour  in  gross  pathological 
specimens  has  long  held  the  attention  of  the  museum  worker  and 
has  resulted  in  the  publication  of  a  vast  number  of  formulae,  many 
of  which  can  lay  claim  neither  to  originahty  nor  merit. 

In  this  brief  resume  of  the  various  preserving  fluids  with 
which  the  writer  has  had  experience,  only  those  formulae  are 
given  which  are  of  historical  interest  or  which  appear  to  possess 
some  especial  or  particular  advantage.  No  claim  is  made  that 
all  of  the  so-called  good  preserving  agents  have  been  brought  to 
attention. 

A  study  of  the  literature  would  seem  to  reveal  the  fact  that 
some  of  the  authors  had  simply  juggled  the  chemicals  in  other 
pubhshed  formula?  and  had  thereby  obtained  a  solution  which 
would  make  specimens  look  like  rainbows  and  last  forever. 

In  1896,  Melnikow-Raswedenkow,  Jores,  and  Kaiserling 
independently  published  formulae  for  the  preservation  of  colour 
in  pathological  specimens.  That  of  Melnikow-Raswedenkow  was 
published  in  January,  Jores  in  February  and  Kaiserling  in  July. 
Since  this  initial  research  very  little  advance  has  been  made  toward 
the  preservation  of  natural  colours. 

The  process  familiarly  known  as  "  Kaiserling's"  or  Melnikow- 
Raswedenkow's  process  stands  to-day  as  the  most  widely  used  and 
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probably  the  best  method  for  the  preservation  of  gross  patho- 
logical specimens.     The  solutions  are  made  up  as  follows: 


I  (K  1899)  II  (M-R) 

Potassium  Acetate   ....   385  gr.  Restore  color 

Potassium  Nitrate   ....    145  gr.  with  alcohol 

Formalin    800  cc.  to  95% 

Water   4,000  cc. 


Ill  (M-R) 
Potassium 

Acetate  ...  30  gr. 
Glycerine. . .  60  cc. 
Water   100  cc. 


M-R 


This  formula  will  be  referred  to  in  this  paper  as  the 
Solution." 

The  advent  of  chloral  hydrate  and  of  arsenious  acid  were  two 
distinct  advances  in  the  preservation  and  permanency  of  natural 
colours — the  chloral  hydrate  because  of  its  brilliant  effects  on  the 
blood  and  the  arsenious  acid  for  its  lasting  qualities  as  a  final 
preservative. 

The  following  tables  show  some  of  the  more  important  pre- 
serving agents  given  in  their  chronological  order : 


Name 


II 


III 


Grawitz,  P. 

Sodium  Chloride .... 

150 

One  Solution  Only 

1887 

Sugar 

Boracic  Acid 

Potassium  Nitrate.  .  . 

40 
30 
20 

Water 1,000-2,000 

Melnikow- 

Strong  Formalin 

Alcohol 

Glycerine .  . 

.     60 

Raswedenkow 

95 

Potassium 

January,  1896 

Acetate   . 
Water 

.     30 
.   100 

Jores 

Sodium  Sulphate   .  .  . 

2 

M-R 

Glycerine  .  . 

.    100 

February, 

Magnesium  Sulphate 

2 

Water 

.    100 

1896 

Sodium  Chloride   .  .  . 
Water               

1 
.     100 

.    5-10 

Formaldehyde   

Kaiserling 

Potassium  Acetate   . . 

3 

MR 

M-R 

July,  1896 

Potassium  Nitrate   .  . 
Formalin 

1 

75 

Water    

.     100 

Melnikovv- 

Formalin   

.100.0 

^^'cak 

Glycerine   . . 

.     60 

Baswedenkow 

Sodium  Acetate  or   . . 

.     3.0 

Alcohol 

Potassium 

1898 

Potassium  Chlcrate  . 

.     0.5 

up  to 

Acetate  . . 

.     30 

Water   

.100.0 

95% 

Water 

loo 

Kaiserlirg 

Potassium  Acetate  . . 

85 

M-R 

M-R 

1899 

PotEssium  Nitrate  . . 

Formalin    

Water 

45 
.     800 
.  4.000 
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Name 


II 


III 


Puppe,  G. 
1899 

K 

M-R 

III                                   IV 

M-R              Glycerine  250 

Water  250 

Alcohol  Absolute .      100 

Pick,  L. 
1900 

Water   100 

Carlsbad  Salts,  artif.    5 
Formalin   5 

M-R 

M-R 

Heidenreick,  L.  L. 
1903 

Glycerine  100 

Water   50 

Mixture  of  2  parts 
Methyl  Alcohol  and 
3  parts  Formalin  .     7 
Chloral  Hydrate.  .10-20 

One  Solution  only. 

Nastyukoff,M.M. 
1908 

Cresol    2 

Potassium  Nitrate  .   10 

Glycerine 200 

Water 800 

Kerosene  or  Vaseline  Oil. 
(Russian  Mineral  Oil) 

Schorr 

K  1899 

M-R 

III                               IV 

Sodium  Chloride ...    10  Mount    dry 

1911 

Alcohol 15  H  e  r  m  e  t  i- 

Glycerine 100  cally  sealed. 

W^ater 100 

Melnikow- 

Sodium  Acetate  ...3.0 
Potassium  Chlorate  .0.5 

Formalin   10.0 

Water .  .100.0 

(Kali  Chlorici) 

Alco- 
hol 
95 

Glycerin   60 

Raswedenkow 
1911 

Potassium  Acetate. . .     30 
Water  100 

McFarland  and 
Case    1911 

K  1899 

M-R 

III                 IV                      V 

M-R          Strong       Russian  Mineral 
Glycerine              Oil. 

Jores 
1913 

Carlsbad  Salts   ....     5 
Chloral  Hydrate    .  .      5 

Formalin 5 

Water 100 

MR 

Frost,  R.  L. 

K  1899 

M-R 

Sodium  Fluoride 80 

1913 

Chloral  Hydrate  80 

Potassium  Acetate         160 

Cane  Sugar                     3,500 

Sat  Thymol  Water        8,000 

Delepine,  S. 
1913 

Sodium  Sulphate   .  .   20 
Formaldehyde   ...  .100 
Water   900 

M-R 

Sat.  Arsenous  Acid  Water  ....  4,000 
Glycerine   6,000 

IV 
Gold  Label  Gelatine  425 

Sat.  Arsenious  Acid  Water   .  .  .    1,500 
Glycerine   5,760 
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Name 


II 


III 


Carlsbad  Salts, 

Klotz,  0.,  and 

Modified 125 

Cane  Sugar   

3,500 

MacLachlan, 

Chloral  Hydrate  ...  125 

Potassium  Acetate. 

160 

Formalin 125 

Chloral  Hydrate   .  . 

80 

Water 4,000 

Thymol  Water .  .  .  . 

8,000 

Haythorn 

Klotz  and  MacLachlan 

Arsenious  Acid  . . . . 

40 

1915 

Potassium  Acetate. 

Cane  Sugar 

Water   

160 
3,500 
8,000 

Klotz,  0., 

Klotz  and  MacLachlan 

Carlsbad  Salts    .  .  . 

.     2.5 

and  Colbuin 

Chloral  Hydrate  .  . 

.      1  0 

1916 

Formalin   

Water 

.     0.5 
.100.0 

The  following  four  methods  have  been  found  to  produce  good 
results.     They  are  recommended  for  the  preservation  of  colour. 


1st,   Melnikow-Raswedenkow's  Solution,   as  Modified   by 

Kaiserling 

I  (K  1999) 

Potassium  Acetate 85  grms. 

Potassium  Nitrate 45  grms. 

Formaldehyde 800  c.c. 

Water 4,000  c.c. 

II 

Restore  in  95%  Alcohol 

III 

Potassium  Acetate  30  grms. 

Glycerine 60  grms. 

Water 100  c.c. 

Carbolic  Acid   ]4.  c.c. 

Saturated  thymol  water  may  be  used  as  a  preservative  in 
place  of  Carbolic  Acid. 


2nd,  Jore's  Modification  of  Pick-M-R  Solution 

I 

Chloral    Hydrate 5  grms. 

Carlsbad  Salts,  Artificial 5  grms. 

Formaldehyde 5  c.c. 

Water 100  c.c. 


Preserving  Fluids  for  Specimens — Silvester  57 

Use  formula  of  Klotz  and  MacLachlan  for  making  artificial 

Carlsbad  salts. 

Sodium  Sulphate    22  grms. 

Sodium  Bicarbonate  20  grms. 

Sodium  Chloride   18  grms. 

Potassium  Nitrate    38  grms. 

Potassium  Sulphate    2  grms 

II 

Development  in  alcohol  is  not  necessary  with  this  fixing  solu- 
tion as  the  colour  is  not  lost. 

Ill 

Potassium  Acetate 30  grms. 

Glycerine  inn  ^'^^ 

Saturated  thymol  water 100  cc. 

This  modification  has  been  found  to  produce  excellent  results, 
particularly  for  intestines  or  smaller  organs  which  harden  quickly. 

3rd,  Chloral  Hydrate,  Arsenic  Method 

I 

Chloral  Hydrate 50 

Sodium  Sulphate 12 

Sodium   Bicarbonate 10 

Sodium  Chloride 9 

Potassium  Nitrate 19 

Formaldehyde    1  GO 

Water 1,000 

This  formula  is  practically  the  same  as  in  the  modification 
above.  The  formalin  percentage  has  been  increased.  Rapid  and 
thorough  fixation  are  requisites  for  the  best  colour  results. 

II 

Thoroughly  wash  in  running  water  from  3  to  15  hours  and 
place  in  solution  No.  III.  Specimens  which  have  remained  a 
relatively  long  length  of  time  in  the  fixing  bath  require  to  be  de- 
veloped in  95%  alcohol. 

Ill 

Potassium  Acetate 300 

Glycerine 300  to  600 

Saturated  arsenic  water 1,000 

Saturated  arsenic  water  is  made  by  boiling  an  excess  of  trioxide 
of  arsenic  in  water  for  two  hours.  Allow  to  cool  and  filter  or  decant 
ofi"  the  clear  liquid. 
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This  third  method  has  been  largely  used  by  the  writer.  The 
colour  results  are  brilliant  and  the  keeping  qualities  are  better 
than  in  any  other  combination  thus  far  used. 

Following  are  some  points  which  must  be  observed  if  the  best 
results  are  to  be  obtained : 

Fixation. — The  specimens  must  be  fresh.  They  are  taken 
direct  from  the  autopsy,  rinsed  in  normal  salt  solution  and  placed 
in  the  fixing  fluid  for  from  6  hours  to  5  or  6  days.  It  is  absolutely 
necessary  to  have  the  specimens  thoroughly  fixed.  They  should 
not  remain,  however,  in  the  hardening  solution  beyond  the  point 
of  thorough  fixation.  This  is  important  if  the  best  results  are  to 
be  obtained.  A  section  of  intestine,  filled  with  the  solution  or  slit 
open,  should  be  well  fixed  in  six  hours,  while  a  large  bulky  organ 
may  take  as  many  days.  Whenever  possible  hollow  organs  should 
be  filled  with  the  solution  and  large  organs  injected.  A  relati- 
vely large  quantity  of  fluid  should  be  used,  at  least  ten  times  the 
volume  of  the  specimen.  The  specimen  should  be  laid  out  and 
held  in  natural  position  showing  correct  anatomical  relationship. 
The  fluid  should  be  changed  if  it  becomes  dirty  or  if  the  speci- 
men is  not  fixing  properly.  No  metal  of  any  kind  should  be 
allowed  to  come  in  contact  with  the  fixing  agent.  When  removed 
from  the  fixing  bath  the  specimen  should  be  washed  in  running 
water  for  two  or  three  hours  for  the  first  method  or  from  three  to 
fifteen  hours  for  the  second  and  third  methods.  At  this  stage 
the  specimen  is  trimmed  up,  sectioned,  fresh  surfaces  are  cut  and 
the  organ  is  dissected  in  correct  form  for  final  mounting. 

Developing. — The  excess  of  water  is  drained  from  the  speci- 
men, it  is  rinsed  in  80%  and  placed  in  95%  alcohol  until  the  blood 
colour  comes  out  a  brilliant  red.  This  will  take  from  a  few  minutes 
to  two  or  three  hours.  The  alcohol  should  be  kept  up  to  near 
95%,  the  action  is  much  quicker  and  the  results  are  more  bril- 
liant. From  the  alcohol  the  specimen  is  thoroughly  washed  in 
running  water  for  from  three  to  fifteen  hours  depending  upon 
the  size  and  density  of  the  organ.  Large  objects  containing 
foreign  bodies  should  be  X-rayed  in  order  that  metal  parts  may 
be  removed  without  injury  to  the  specimen. 

Final  Preserving  Fluid. — Absolute  cleanliness  is  essential  at 
this  stage  of  the  procedure.  The  specimen  should  be  changed 
to  clean  solutions  once  or  twice,  where  it  must  remain  for  at 
least  a  week  before  it  is  finally  mounted.  Foreign  bodies, 
containing  metal,  which  are  to  be  mounted  with  the  specimen, 
must  be  especially  treated  before  they  are  placed  in  posi- 
tion (See  "Notes  on  Mounting  the  War  Collections  at  the 
Army  Medical  Museum"  published  in  this  Bulletin).     Seekers  or 
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pointers  should  be  made  from  coloured  glass  rods  or  from  paper 
dipped  in  hot  coloured  paraffin. 

4th,   Delepine's   Arsenious    Acid-Glycerine-Gelatine 

Method 

Where  gelatine  mounts  are  preferred,  this  method,  somewhat 
modified,  has  been  found  to  produce  excellent  results.  The  speci- 
men is  hardened  in  one  of  the  three  fixing  agents  given  above. 
These  have  been  found  to  produce  better  colour  results  than  Dele- 
pine's  fixing  solution.  The  specimen  is  then  developed  in  95% 
alcohol,  if  necessary,  washed  in  water  and  run  through  the  glycerine 
and  gelatine  solutions  for  final  mounting. 

Solution  A — ■Aisenious  Acid  Glycerine 

Saturated  Arsenious  Acid  water, — made  by  boiling  an  ex- 
cess cf  arsenic  in  water  for  two  hours,  allow  to  stand  for  12 

hours,  filter  or  decant   4,000  cc. 

Pure  Glycerine   6,000  cc. 

Specimens  are  left  in  this  solution  until  they  are  thoroughly 
penetrated,  two  or  three  days,  or  longer,  provided  they  do  not  show 
marked  evidence  of  shrinkage.  They  are  then  placed  in  "Solu- 
tion B". 

Solution  B — Arsenious  Acid  Glycerine  Jelly 

Gold  label  gelatine,  (weigh  dry,  then  wash)    425  grms. 

Saturated  arsenic  trioxide  water  (see  Solution  A)    1,500  cc. 

Heat  until  dissolved  and  add  pure  glycerine  (hot)  5,760  cc. 

Mix  this  solution  thoroughly  and  allow  to  partially  cool,  add 
the  whites  and  broken  shells  of  six  eggs,  mix  again,  and  maintain 
at  a  temperature  of  90  C.  for  two  hours  or  until  the  albumen  has 
coagulated.  Filter  through  fine  muslin,  absorbent  cotton  and 
filter  paper,  and  store  in  air  tight  jars  until  desired.  This  is  the 
final  mounting  medium.  The  specimen  should  be  placed  in  the 
warm  medium  in  exact  position  for  display.  Square  glass  jars 
have  been  found  to  be  the  best  for  final  display  for  the  reason  that 
they  can  be  hermetically  sealed. 

The  entire  jar  need  not  be  filled  with  the  gelatine.  Place  the 
jar  face  down  in  a  pan  of  the  melted  mass  containing  the  specimen, 
slide  the  specimen  in  place  and  wedge  it  against  the  face  of  jar. 
Raise  the  jar  from  the  solution  holding  it  in  a  horizontal  position 
and  retain  just  enough  of  the  mass  to  cover  the  specimen.  Allow 
the  mass  to  coagulate,  then  place  the  jar  in  an  upright  position, 
fill  with  "Solution  A"  and  hermetically  seal.     Care  should  be 
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taken  that  there  are  no  bubbles  or  air  holes  between  the  specimen 
and  the  face  of  the  jar. 
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PERSONAL  MODIFICATIONS  IN  THE  TECHNIQUE  OF 

THE  KAISERLING  METHODS  OF  COLOUR 

PRESERVATION 

E.  L.  Judah 

Osteologist  and  Preparator,  Medical  Museum,  McGill  University, 

Montreal 

Like  possibly  many  others,  at  one  time  I  was  very  skeptical 
as  to  the  ultimate  use  of  Kaiserling.  Results  were  not  uniform 
and  far  from  satisfactory,  owing,  I  have  since  found,  to  unskilful 
technique,  together  with  the  improper  quantity  of  the  various 
salts  used.  There  are  to  my  knowledge  at  the  present  time  ten 
different  formulae  in  use,  each  one  giving  various  results. 

Kaiserling  for  ordinary  pathological  and  anatomical  prepara- 
tion, where  the  colour  of  the  red  blood  cell  is  the  base  to  be  pre- 
served, gives  by  far  the  best  results.  With  this  exception,  how- 
ever, that  if  any  of  the  faint  yellows  or  greens,  due  to  bile  staining 
or  other  causes,  require  to  be  kept,  one  of  the  chloral  hydrate 
fluids,  preferably  Klotz,  gives  excellent  results,  with  Kaiserling 
No.  Ill  as  a  permanent  preservative. 

Specimens  must  be  obtained  fresh  from  the  autopsy  or  opera- 
tion and  not  allowed  to  soak  in  water  for  more  than  a  few  moments. 
Only  the  superfluous  blood  should  be  washed  away,  remembering 
that  the  one  colour  available  for  preservation  lies  in  the  haemo- 
globin of  the  red  blood  corpuscle,  and  that  this  therefore,  must  be 
preserved.  The  basis  of  the  methods  of  colour  preservation 
which  are  in  my  judgment  to  be  recommended,  lies  in  the  chemical 
change  produced  by  the  action  of  formaldehyde  upon  the  haemo- 
globin of  the  red  cell  and  its  subsequent  fixation  as  the  red  alkaline 
haematin  by  alcohol. 

The  proper  laying  out  of  the  specimens  in  the  No.  I  solution 
it  is  necessary  to  enlarge  on.  No  cloth,  metal  pins,  or  paper  must 
be  allowed  to  come  in  contact  with  them.  Cotton  wool  to  hold 
in  shape  and  stretching  on  glass  frames  with  cotton  thread  is 
all  that  is  necessary.     Large  bodies  of  fresh  fluids  must  be  used. 

After  careful  comparison  both  in  Europe  and  here,  the  follow- 
ing process  has  been  found  by  us  to  give  the  best  results. 

Kaiserling's  Solution  No.  I 

Pot.  acetate   170  gm. 

Pot.  nitrate 00  gm. 

40%  formalin 1,600  cc. 

Water 8,000  cc. 
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Care  should  be  taken  to  use  only  first  class  chemicals.  Potas- 
sium nitrate,  Merck's  pure  powder,  and  potassium  acetate, 
U.S.P.  The  formalin  should  be  as  free  of  formic  acid  as  possible. 
The  reaction  should  always  be  taken  with  litmus  paper  and,  if 
the  solution  is  strongly  acid  it  should  be  neutralized  with  caustic 
soda  (Shore).* 

The  length  of  time  the  specimen  stays  in  Kaiserling's  first 
fixation  fluid  has  caused  a  great  deal  of  comment;  I  consider  it 
of  secondary  importance  to  thorough  hardening.  The  specimen 
should  be  fixed  in  such  a  way  that  no  blood  will  ooze  out  when 
firmly  pressed  between  the  fingers.  In  fact  good  colour  results 
have  been  obtained  in  specimens  that  have  stood  from  two  to 
four  months  in  the  Xo.  I  solution.  This  is,  of  course,  in  excep- 
tional cases.  Intestine  should  not  be  left  in  for  more  than  ten  to 
twelve  hours;  other  specimens  of  organs  from  one  to  five  days. 
But  in  all  instances  they  must  be  thoroughly  fixed. 

Great  care  must  be  taken  to  wash  the  specimens  thoroughh^ 
in  running  water  after  removal  from  this  solution. 

Kaiserling  No.  II 

Ninetj'-five  per  cent,  alcohol  (ordinary  methylated  spirits 
will  do)  may  be  used  at  once  without  the  intermediate  stage  of 
809c  alcohol,  recommended  by  Kaiserling.  The  specimens  must 
be  left  here  until  the  natural  colours,  which  have  disappeared 
under  the  action  of  the  formalin  in  the  first  solution,  return,  the 
process  being  watched  in  the  same  way  as  is  a  photographic  plate. 

The  alcohol  should  not  be  allowed  to  go  below  80%.  To 
avoid  this  the  specimens  should  be  transferred  to  a  second  alcohol 
of  the  original  strength.  The  time  in  which  the  specimens  remain 
in  the  alcohol  varies  according  to  the  character  of  the  particular 
tissue. 

In  this  stage  again  the  specimens  must  be  carefull}"  washed 
in  water,  no  traces  of  the  formalin  or  alcohol  used  in  the  first  and 
second  solutions  being  carried  on  to  the  final  fluid.  If  either  the 
alcohol  or  the  Kaiserling  No.  Ill  solution  used  smell  at  all  of 
either  formalin  or  alcohol  they  must  be  thrown  away.  This  is 
absolutely  necessary. 

When  specimens  have  been  left  in  spirits  for  too  long  a  time 
much  colour  can  be  restored  by  leaving  them  in  equal  parts  of 
Kaiserling  No.  Ill  and  glycerine  for  24  hours,  allowing  for  the 
amount  of  gl3'cerine  already  in  your  Kaiserling  fluid. 


*Shore:     Journ.  Path,  and  Bad.,  April,  1921. 
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Kaiserling  No.  Ill 

Pot.  Acet 4  tb. 

Glycerine   2,000  to  4,000  cc. 

Water    10,000  cc. 

to    which    20  cc.    carbolic    acid  may  be  added  as  a 
preservative. 

In  preserving  veterinary  or  comparative  anatomy  specimens 
Kaiserling  is  not  satisfactory,  the  best  results  I  have  had,  have  been 
with  Klotz,  increasing  possibly  the  formalin  to  6%  then  running 
through  the  alcohol  and  preserving  in  Kaiserling  III. 

While  in  the  days  to  come  we  may  possibly  improve  upon 
present  methods  of  colour  preservation,  it  seems  to  me  that  this 
can  only  be  done  by  using  special  fluids  for  each  particular  lesion. 
In  microscopic  technique  various  stains  are  used  to  show  the 
particular  conditions  wanted,  yet  we  expect  these  same  condi- 
tions to  be  shown  in  the  gross  with  only  one  fluid,  namely,  Kaiser- 
Hng. 

When  Kaiserling  material  is  to  be  used  to  pass  around  a 
class,  care  must  be  taken  not  to  allow  the  surface  to  dry,  or  the 
fluid  to  be  infected  with  mould.  One  infected  jar  will  spread 
through  many  others  and  necessitate  putting  them  through  No. 
I  and  No.  II  solution  as  you  would  a  fresh  specimen. 
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THE  USE  OF  ANTISEPTICS  IN  MUSEUM  FLUIDS 

Samuel  Hirschfeld,  M.D. 

A  systematic  examination  of  approximate!}^  one  thousand 
specimens  in  the  pathological  museum  of  the  College  of  Physicians 
and  Surgeons  showed  that  seventj'-five  specimens  were  spoiled 
for  demonstration  purposes  because  of  a  general  clouding  of  the 
preserving  fluid,  or  from  the  growth  of  surface  moulds.  In  some 
specimens  there  was  a  diffuse  clouding  of  the  fluid  with  considerable 
sediment,  but  in  most  of  the  affected  jars  the  sedimentation  was 
slight.  These  observations  led  to  an  investigation  of  the  cause 
of  the  clouding  and  to  some  experiments  aimed  at  finding  a  suitable 
modification  of  the  preserving  fluid  to  prevent  the  clouding. 
Practically  all  specimens  had  been  preserved  by  the  Kaiserling 
method  with  the  following  as  the  permanent  solution  without  the 
addition  of  any  antiseptic: 

Glycerine 200 

Potassium  acetate • 100 

Distilled  water 1,000 

From  the  jars  which  had  a  sediment,  a  hanging  drop  prepara- 
tion showed  moulds  and  yeasts.  Cultures  were  made  from  twenty- 
five  clouded  fluids  on  plain  agar  and  glycerine  agar,  and  twenty- 
one  growths  were  obtained.  Twelve  of  the  growths  were  bacteria 
of  the  micrococcus  catarrhalis,  staphylococcus,  and  B.  subtilis 
groups,  which  were  essentially  the  same  types  as  those  obtained 
by  exposing  an  agar  plate  in  the  room  where  the  museum  speci- 
mens were  kept. 

On  four  tubes  a  pure  culture  of  yeast  was  grown. 

On  two  tubes  moulds  grew. 

Clear  Kaiserling  II  solutions  were  inoculated  with  the  organ- 
isms grown  from  the  infected  fluids,  and  in  each  of  the  jars  a  general 
clouding  of  the  fluid  occurred,  giving  it  exactly  the  same  appear- 
ance as  the  affected  museum  fluids.^ 

It  was  therefore  concluded  that  moulds,  yeast,  and  various 
types  of  bacteria  are  able  to  grow  in  Kaiserling  II,  with  a  conse- 
quent general  clouding. 

A  series  of  experiments  was  then  carried  out  to  determine  an 
effective  antiseptic  which  would  not  affect  the  colour  of  the  speci- 
mens and  would  be  cheap  enough  to  be  of  practical  use. 

The  antiseptics  used  were  added  to  solutions  of  Kaiserling  II 
which  contained  pieces  of  tissues  taken  from  the  infected  fluids. 
Sets  of  solutions  were  prepared  containing  the  following: 
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1.  Tissue  from  fluid  infected  by  moulds. 

2.  Tissue  from  fluid  injected  by  yeasts. 

3.  Tissue  from  fluid  infected  by  saprophytic  bacteria. 

4.  Tissue  from  fluid  infected  by  moulds,  yeasts,  and  sapro- 
phytic bacteria. 

In  the  following  table  the  antiseptics  used  are  given  with  the 
findings  with  respect  to  solubihty,  antiseptic  value  and  cost : 

Insoluble  Antisep-    Approxi-   Approxi- 
with  tic  mate  cost  mate  cost 

clouding    proper-      per  kilo      per  1,000 
ties  c.c  of  mu- 

seum fluid 


+ 
+ 


+ 


+ 


$7.00 

? 

2.50 

? 

Slight 

7.00 

? 

Slight 

2.75 

? 

slight 

"^50 

$' 

.25 

Slight 

5.00 

.05 

Slight 

3.25 

.003 

Slight 

1.25 

.12 

Good 

1.75 

.035 

Fair 

2.25 

.112 

Slight 

2.25 

1 

.12 

Slight 

1.25 

.025 

Shght 

.75 

.037 

Slight 

.90 

.009 

Good 

.90 

.045 

? 

Too  ex- 
pensive 

Alpha-naphthol   

Beta-naphthol   

ThjTuol    

Camphor   

Dichloramine-T   

Borax  5%* 

Copper  sulphage  1:1,000 

Mercury  bichloride  1:10,000... 

Zinc  chloride   

Phenol  2% 

Creolin  .5% 

Sodium  benzoate  5%  ......... 

Sodium  salicylate  .2% 

Sodium  sulphite  .5%* 

Formalin  1:1,000 

Formalin  1 :200 

Alkaloids  (such  as  Quinine  Sul- 
fate)     


It  is  seen  that  four  of  the  substances  used,  alpha-naphthol, 
beta-naphthol,  dichloramine-T,  and  creolin,  are  valueless  for  the 
purpose  by  reason  of  their  relative  insolubility  in  the  medium  and 
consequent  clouding.  In  spite  of  the  high  cost  per  kilo  of  some 
of  the  chemicals,  the  amounts  used  are  so  small  that  the  factor 
of  cost  does  not  need  to  be  taken  into  consideration  except  in  the 
case  of  alkaloids.  Only  two  of  the  substances,  formalin  and  phe- 
nol, prove  to  be  effective  antiseptics  under  the  condition  of  the 
experiment. 

To  determine  the  comparative  antiseptic  value  of  these  two 
substances  the  following  experiments  were  done:  Solutions  of 
(a)  Kaiserling  II  to  which  no  antiseptic  had  been  added,  (b) 
Kaiserling  II  with  phenol  .2%,  (c)  Kaiserling  II  with  formahn 
.5%  and  1%  inoculated  with  cultures  from  the  various  infected 
fluids. 

*Because  of  their  inexpensiveness,  these  antiseptics  were  tried  out  up  to 
their  point  of  solubility  in  the  Kaiserling  II. 
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If  one  or  two  cultures  were  inoculated  into  the  solutions,  all 
those  with  the  antiseptic  remained  clear.  When  several  cultures 
were  inoculated  into  each  solution,  only  the  one  that  had  formalin 
1%  remained  clear. 

We  attempted  to  sterilize  the  infected  specimens  by  immersing 
them  in  alcohol  95%  or  in  formalin  5%  for  one  hour  before  replac- 
ing the  specimens  in  Kaiserling  II,  but  it  was  found  that  a  clouding 
of  the  fluid  occurred  within  a  day  or  two  in  either  case. 

A  series  of  experiments  was  then  carried  out  to  determine 
the  effect  of  phenol  .  2%  and  formalin  1 . 0%  on  the  colour  of  the 
specimens.  It  was  found  that  tissue  in  plain  Kaiserling  II  main- 
tained its  colour  slightly  better  than  tissue  in  the  Kaiserling  to 
which  either  phenol  or  formalin  had  been  added,  and  that  phenol 
affected  the  colour  more  than  formalin.  The  decolourization, 
however,  in  both  cases  was  slight  and  was  not  regarded  as  sufficient 
to  discourage  the  use  of  these  antiseptics. 

Testing  the  reaction  of  infected  fluids  with  phenolphthalein 
as  an  indicator,  it  was  found  that  all  the  fluids  were  acid,  having  an 
acidity  ranging  from  1%  to  5%.     Practically  the  same  degree  of 
acidity  was  observed  to  obtain  in  the  non-infected  fluids. 
Conclusions. 

1.  Moulds,  yeasts  and  bacteria  grow  in  the  Kaiserling  II 
used  as  the  final  preserving  fluid  resulting  in  marked  clouding. 

2.  Formalin  added  to  the  Kaiserling  solution  making  a 
strength  of  1%  will  prevent  the  growth  of  both  bacteria  and  deep 
surface  moulds,  and  will  not  affect  the  colour  of  the  specimens  to 
an  appreciable  extent. 

3.  The  acidity  of  the  fluid  is  not  a  factor  in  the  clouding  of 
the  preserving  fluid. 

4.  If  the  specimens  are  mounted  promptly  after  fixation  in 
well  sealed  jars  which  are  not  opened  afterwards,  it  is  probable 
that  the  addition  of  antiseptics  is  unnecessary.  In  the  majority 
of  laboratories,  however,  the  care  of  specimens  is  such  that  the 
use  of  some  antiseptic,  preferably  formalin,  is  advisable. 
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PERMANENT   MOUNTING    OF    KAISERLING    AND 

GELATIN-SURFACED  SPECIMENS  WITHOUT 

IMMERSION  IN  FLUID* 

W.  M.  L.  Coplin,  M.D. 

{From  the  Museum  of  The  Jefferson  Medical  College, 
Philadelphia,  Pa.) 

In  1895,  when  transporting  material  from  Philadelphia  to 
Nashville,  I  learned  that  specimens,  if  kept  moist,  might  retain 
their  freshness  for  a  considerable  period,  even  in  summer.  A 
collection  of  hearts  was  shipped  in  a  keg  which  leaked  and  from 
which  all  free  fluid  escaped;  each  specimen  had  been  wrapped  in 
a  cloth  and  although  they  were  without  free  fluid  from  early  May 
until  October,  they  were  still  in  excellent  condition.  I  did  not  at 
once  realize  the  importance  of  this  accidental  finding,- — as  a  matter 
of  fact  had  quite  forgotten  it. 

The  experimental  work  upon  which  was  based  an  article^ 
already  published,  led  us  to  recognize  the  practicability  of  mount- 
ing and  apparently  preserving  Kaiserling  preparations  in  rarefied 
air  without  submersion  in  fluid.  Littlejohn^  showed  that  toxico- 
logic preparations  (stomach  after  poisoning  with  carboHc  acid  or 
creosote,  and  similar  specimens)  could  be  preserved  in  tightly 
sealed  jars  without  fluid.  Delepine^  has  developed  a  gelatin 
method  of  mounting,  using  arsenious-acid-gelatin,  probably  a  very 
considerable  improvement  upon  gelatin  technic  previously  pub- 
lished\ 

Within  the  last  few  years  we  have  been  experimenting  upon 
mounts  in  moist  air  and  without  free  fluid.  As  finally  worked  out 
the  technic  may  be  summarized  as  follows: 

Specimens  are  first  prepared  according  to  the  original  Kaiser- 
ling method;  no  doubt  any  of  the  approved  modifications  would 
be  equally  successful.  The  specimen  should  be  taken  through  two 
or  three  changes  of  the  final  preservative  in  order  to  rid  it  com- 
pletely of  any  formalin  or  alcohol  that  may  have  been  carried  over. 
The  specimen  is  properly  oriented  and  securely  attached  to  a 

*Presented  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 

Section  of  this  Association,  New  York,  April  1st,  1920. 

^Journal  American  Medical  Association,  1904,  Vol.  XLIII,  p.  441 
•Journal  of  Pathology  and  Bacteriology,  1902,  VIII,  p.  369 
•''Journal  of  Pathology  and  Bacteriology,  1914,  XVIII,  p.  478. 
*PubHcalions  from    the    Laboratories    of  the   Jefferson    Medical    College 

Hospital,  Vol.  II,  1905. 
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glass  frame;  rigid  specimens,  for  example,  a  gangrenous  leg,  require 
no  frame.  A  jar  of  the  proper  size  having  been  thoroughly  cleaned, 
absorbent  cotton  to  a  depth  of  1  to  2  cm.  depending  upon  the  size 
of  jar,  is  evenly  distributed  on  the  bottom,  and  moistened  with 
final  Kaiserling  preservative.  The  amount  of  fluid  should  be 
sufficient  to  moisten  the  cotton  but  not  enough  to  flow  when  the 
jar  is  laid  upon  its  side.  In  addition  to  serving  as  a  material  for 
retaining  the  humidifying  solution,  the  cotton  acts  as  a  cushion 
for  the  frame  and  lessens  the  chances  of  breaking.  The  specimen  is 
then  carefully  mopped  dry ;  absorbent  cloths  held  to  the  dependent 
portions  absorb  the  last  drop  of  moisture.  If  it  is  desired  that  the 
surface  of  the  mount  be  bright  and  glistening,  like  many  fresh 
specimens,  a  coating  of  gelatin  may  be  applied.  I  have  not  tried 
Delepine's  gelatin  but  am  inclined  to  believe  that  it  is  probably 
better  than  the  formol-gelatin  originally  recommended.  The 
prepared  specimen  is  then  placed  in  a  jar  the  Hd  of  which  is  sealed 
with  asphaltum  cement;  I  found  none  better  than  the  McGill 
formula^.  At  first,  difficulty  was  encountered  in  maintaining 
a  seal  as,  during  very  warm  weather,  expansion  of  the  contained 
air  lifted  the  lid;  there  was  also  considerable  condensation  in  cold 
weather;  these  objectionable  features  were  so  discouraging  that  it 
looked  as  though  the  method  must  be  abandoned.  It  was  found, 
however,  that  by  heating  the  jar  the  contained  air  could  be  suf- 
ficiently rarefied  and  since  the  adoption  of  this  plan  no  difficulty 
from  condensation  has  been  encountered,  nor  has  any  seal  broken. 
The  jar  can  be  heated  by  carefully  flaming  the  outside,  using  a 
large  torch  for  the  purpose;  by  this  method,  however,  some  jars 
break  and  in  addition,  it  is  uncertain.  The  best  plan  is  to  set  the 
jar  in  water  the  temperature  of  which  exceeds  any  that  the  museum 
is  likely  to  reach;  60° C.  is  adequate.  The  water  need  not  come 
to  the  top  of  the  jar.  If  the  jar  is  placed  in  a  larger  container, 
sink  or  bucket,  or  other  vessel  of  suitable  size,  two  or  three  thick- 
nesses of  cloth  thrown  across  the  top  facilitates  warming.  Dur- 
ing all  this  time  the  small  hole  in  the  lid  has  been  left  open,  other- 
wise the  mount  has  been  completed  and  the  jar  has  been  sealed 
tightly.  As  soon  as  the  jar  is  uniformly  warm  it  is  removed  from 
the  warming  bath,  any  moisture  around  the  hole  in  the  lid  is 
wiped  off  with  a  dry  cloth  and  the  hole  flamed  and  sealed.  At 
first  we  experienced  some  difficulty  in  maintaining  the  seal.  We 
tried  an  ordinary  coverglass  and  balsam  but  as  the  lid  remains 
warm  some  little  time  after  contraction  begins  the  bilsam  was 
usually  forced  in  and  air  entered.     Finally,  a  small  plug  of  pine 

^International  Assoc.  Med.  Museums,  Bull.  V,  1915,  p.  87. 
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FIBRO-LIPOMA  OF  THIGH 

Photograph  of  specimen  in  jar,  showing  incised  surface.  Specimen  was 
mounted  and  sealed  June  1st,  1917,  since  which  chite  it  has  received  no  atten- 
tion. Cotton  pad  saturated  with  final  Kaiserling  shown  at  bottom  of  jar. 
This  pad,  in  addition  to  offering  sufficient  absorption  to  adjust  humidity  and 
prevent  condensation  on  inside  of  jar,  acts  as  a  cushion  to  the  supj^orting  glass 
frame  which  otherwise  might  readily  be  broken .  The  tlireads  supporting  the 
specimen  were  not  anchored  securely;  consequently  some  sagging  has  occurred. 
This  inadequate  suspension  resulted  from  failure  to  recognize  a  need  for 
greater  security,  due  to  the  fact  that  the  entire  weight  of  the  specimen  (about 
4  kilo)  uninfluenced  by  buoyancy  of  fluid,  must  be  borne  by  the  suspending 
devices. 
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fitted  to  the  hole  in  the  Hd  was  dipped  into  hot  asphaltum  cement, 
and  while  still  warm  forced  into  position.  The  plug  is  then  cut 
even  with  the  lid.  All  our  specimens  are  carried  through  with  an 
aluminum  accession  tag  3  cm.  by  2.5  cm.,  on  which  is  stamped 
the  number  of  the  specimen.  Formerly  we  attached  this  tag 
to  the  specimen  or  to  the  frame  and  sealed  it  inside  the  jar;  oc- 
casionally the  number  corroded  and  sometimes  it  was  difficult  to 
read.  During  the  last  two  years  we  have  poured  asphaltum  com- 
pound over  the  plugged  hole  in  lid  of  jar,  and  on  this  the  heated 
tag  is  forced  into  position;  this  we  found  practical  and  convenient. 

At  the  time  this  paper  was  presented*"  several  specimens  had 
been  preserved  by  this  method  for  five  years, — -all  are  in  good  con- 
dition. The  accompanying  photograph  of  a  large  lipoma  of  the 
buttock,  taken  after  more  than  four  years,  shows  how  satisfactory 
the  method  has  been,  even  when  applied  to  this  rather  difficult 
subject.  Om-  experience  with  large  fatty  masses  has  been  that 
the  fat  gradually  comes  out,  clouds  the  fluid  or  collects  on  the  sur- 
face. One  of  the  difficulties  shown  in  the  fatty  tumour  is  that  we 
did  not  realize  how  secure  the  suspending  anchorage  must  be.  The 
absence  of  fluid  and  consequent  buoyancy,  make  the  drag  on  the 
suspending  devices  very  much  heavier  than  in  fluid  mounts. 
Heavy  specimens  should  be  securely  supported  by  braided  silk 
or  linen  of  good  size,  that  will  not  cut  through,  and  if  the  specimen 
is  soft  the  thread  may  be  anchored  in  position  by  the  use  of  glass 
rods  passed  through  the  specimen  very  much  as  skewers  are  thrust 
into  meat.  As  these  rods  are  always  shorter  than  the  diameter 
of  the  specimen  they  may  be  pushed  inside  and  completely  con- 
cealed. 

For  teaching  purposes  and  particularly  for  tlemonstration  to 
students,  mounts  without  fluid  are  much  lighter  to  handle,  less 
subject  to  breakage,  and  are  better  displayed  than  mounts  in 
fluid.  These  advantages  have  been  found  especially  true  of  sec- 
tions of  ovarian  cysts  and  similar  light  specimens  of  large  bulk; 
half  an  ovarian  cyst  30  cm.  in  diameter,  showing  small  papillary 
growths  in  its  interior,  is  well  preserved  after  three  years;  in  fluid 
it  was  difficult  to  see  the  details  of  the  lining  membrane  of  the 
cyst;  in  the  dry  mount  all  details  are  easily  recognized.  Reduc- 
tion in  weight  is  stinking;  fluid  necessary  to  fill  the  jar  containing 
the  fatty  tumour  weighs  over  19  kilos.,  that  necessary  to  cover  a 
gangrenous  leg  14  kilos.     Obviously  the  economy  is  proportionate. 

Gall-bladders,  kidneys  and  urinary  bladders  and  other  speci- 
mens containing  calculi,  have  always  presented   insurmountable 
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difficulties  in  fluid.  Most  calculi  disintegrate  in  any  medium  with 
which  I  am  familiar.  Foreign  bodies,  particularly  nails,  especially 
specimens  of  bronchi  containing  such  bodies,  never  make  satis- 
factory wet  mounts.  Before  the  introduction  of  the  dry  method, 
the  problem  had  been  unsatisfactorily  attacked  by  placing  calculi 
in  glass  tubes  which  were  sealed  and  attached  to  the  frame  or  to 
the  specimen  in  the  jar.  This  enabled  the  student  to  observe  the 
specimen  and  to  see  the  foreign  body,  but  not  to  see  both  in  their 
proper  relation.  Recently  stones,  gall-bladders  and  kidneys  have 
been  mounted  dry;  stones  are  held  in  place  by  threads;  although 
some  of  these  mounts  have  been  under  observation  for  more  than 
a  year  and  are  in  good  condition,  I  do  not  care  to  speak  with  assur- 
ance of  the  permanency  of  the  method.  It  is  quite  possible  that 
the  small  amount  of  preservative  reaching  the  stone  or  foreign 
body  may,  in  time,  lead  to  disintegration  or  corrosion.  The  dry 
or  moist-chamber  method  is  readily  applicable  to  Petri-dish  and 
clock-glass  mounts.  Some  thin  specimens,  for  example,  slabs 
and  membrane,  may  be  cemented  to  plate  glass,  using  gelatin  or 
agar;  the  surface  to  be  viewed  is  placed  next  to  the  glass  and  the 
back  covered  by  clock-glass  or  Petri-dish.  Instead  of  plate-glass 
it  is  now  proposed  to  try  large  glazed  tile  and  cover  the  mounts 
with  watch-  or  clock-glasses  or  Petri-dishes. 

Because  of  expense  and  difficulty  in  securing  satisfactory 
rectangular  jars  we  are  at  present  conducting  some  experiments 
in  concrete  backing  for  specimens.  The  purpose  is  to  mount 
specimens  dry,  or  in  gelatin,  on  plate  glass,  and  to  back  the  entire 
glass  in  water-proof  cement.  Our  experiments  are  not  sufficiently 
advanced  to  report  at  this  time,  but  it  is  believed  that  the  diffi- 
culties so  far  encountered  may  be  overcome. 


A  METHOD  OF  MOUNTING  WET  SPECIMENS 
Dr.  Alex.  Gibson 

Department  of  Anatomy,  University  of  Manitoba, 
Winnipeg,  Manitoba 

A  principle  made  use  of  to  only  a  slight  extent  in  the  mount- 
ing of  wet  specimens  is  the  employment  of  a  background  which 
forms  a  useful  colour  contrast  to  the  main  colour  of  the  specimen 
itself.  In  most  cases  one  wishes  to  view  a  specimen  from  every 
side,  but  it  is  sometimes  convenient  to  attach  it  to  a  mount.  An 
easy  and  convenient  method  of  doing  so  is  noted  as  follows: 
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Take  a  sheet  of  blotting  paper  and  immerse  it  in  a  dye  of  the 
desired  tint.  Allow  it  to  dry  flat,  cut  in  the  size  and  shape  of  the 
mount  required.  The  thickness  necessary  will  vary  with  the 
weight  of  the  specimen.  Next,  immerse  the  mount  in  a  bath  of 
melted  hard  paraffin  and  allow  it  to  dry.  It  is  then  an  easy 
matter  to  attach  the  specimen  to  the  mount  by  the  use  of  a  curved 
needle  and  ordinary  linen  thread.  The  sutures  are  passed  from 
the  back  of  the  mount,  and  all  knots  are  tied  on  the  back  so  that, 
as  viewed  from  the  front,  the  specimen  does  not  show  any  obvious 
attachment. 

Cardboard  can  be  used  for  the  same  purpose  instead  of 
blotting  paper,  but  it  requires  to  be  immersed  in  the  paraffin  bath 
until  it  is  completely  saturated,  otherwise  moisture  will  penetrate 
between  the  layers  of  cardboard  from  the  sites  of  the  needle 
punctures.  It  is  well,  therefore,  to  seal  these  by  touching  with  a 
drop  of  the  melted  paraffin  after  the  specimen  is  fixed  in  position. 
Some  of  the  aniline  dyes,  particularly  eosin,  fade  on  exposure  to 
the  light.  So  far  as  one  knows,  the  preserving  medium  has  no 
action  on  the  mount  itself. 


SPECIMEN  OF  DOUBLE  SUPERIOR  VENA  CAVA 

ON    PARAFFIN    CARDBOARD    MOUNT  ' 
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A  METHOD  OF  MOUNTING  MUSEUM  SPECIMENS 
WITH  A  MINIMUM  OF  FLUID* 

James  Miller,  M.D.,  F.R.C.P.E. 
Professor  of  Pathology,  Queen's  University,  Ontario 

Two  difficulties  present  themselves  to  the  makers  of  museums 
in  these  days — glass  and  glycerine,  or  in  other  words  containers 
and  mounting  fluid.  The  question  of  glassware  will  probably 
gradually  right  itself  and  glycerine  will  come  down  in  price  but 
any  mounting  method  which  lessens  breakages  and  diminishes 
the  amount  of  fluid  required  is  to  be  advocated.  Large  jars  full 
of  fluid  are  heavy  and  handled  by  students  they  are  much  more 
apt  to  be  broken  than  if  they  contain  little  or  no  fluid. 

Having  to  transport  my  museum  overseas  last  summer  I 
had  to  find  the  best  method  of  packing  the  mounted  specimens 
with  a  minimum  of  weight  while  retaining  sufficient  moisture  to 
preserve  the  tissue.  The  method  which  I  adopted  was  to  draw 
off  the  glycerine  mountant,  introduce  a  small  quantity  of  cotton 
wool  moistened  in  the  mounting  fluid  and  seal  up  either  with 
paraffin  in  the  case  of  the  smaller  jars  or  tar  and  litharge  in  the 
case  of  the  larger.  In  some  cases  only  sufficient  wool  was  intro- 
duced to  cover  the  floor  of  the  jar.  The  whole  museum  consist- 
ing of  250  specimens  arrived  in  good  condition.  Some  half  dozen 
jars  were  cracked  in  transit  but  no  specimen  was  destroyed  either 
by  drying  or  by  mold.  There  is,  of  course,  nothing  so  very  as- 
tounding in  this.  It  reflects  credit  upon  Mr.  Williams  Waldie 
of  the  Royal  College  of  Surgeons,  Edinburgh,  who  removed  the 
fluid  and  sealed  the  jars,  but  the  interesting  thing  to  m^^  mind  is 
that  most  of  these  specimens,  although  retained  in  the  state  in 
which  they  arrived  after  six  months  are  in  perfect  condition  as 
regards  colour  and  appearance,  and  are  in  constant  use  for  teach- 
ing purposes.  Several  of  the  medium  sized  and  more  valuable 
specimens  were  remounted  in  glycerine  fluid  but  the  greater  num- 
ber, and  particularly  the  larger  ones  have  been  kept  as  they  were. 
All  the  preparations  had  been  fixed  in  Pick's  fixation  and  passed 
through  spirit  into  glycerine.  Some  had  been  given  originally  a 
surface  coating  of  gelatine.  These  were  particularly  well  pre- 
served as  regards  appearance  and  colour,  and  I  have  no  intention 
of  using  fluid  in  these  jars  again.     It  might  be  thought  that  dew 
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would  form  in  the  interior  of  the  jais  and  dim  the  glass.  That  is 
not  so  if  the  fluid  in  the  interior  contains  a  considerable  percentage 
of  glycerine.  The  glass  of  the  jars  retains  its  transparency  per- 
fectl}'.  Moreover,  it  is  vmnecessary  to  cover  the  top  of  the  speci- 
men with  moistened  wool.  So  long  as  there  is  a  well  wetted  pad 
of  wool  at  the  bottom  of  the  jar  with  a  little  free  fluid  over  it  there 
is  no  danger  of  any  part  of  the  preparation  drying.  Whether  the 
method  could  be  equally  applical)le  to  freshly  mounted  material 
I  am  not  prepared  to  say.  All  the  specimens  dealt  with  in  this 
way  had  been  in  mounting  fluid  for  some  little  time. 

Summarizing  the  results  of  this  experience  I  would  saj-  that 
it  is  unnecessary  to  fill  museum  jars  with  mounting  fluid.  It  is 
quite  sufficient  to  have  a  pad  of  wool  well  soaked  in  glycerine 
mountant  at  the  bottom  of  the  jar.  The  best  results  are  obtained 
with  specimens  which  have  a  surface  coating  of  gelatine.  Such 
preparations  when  properly  sealed  may  be  regarded  as  permanent. 
They  retain  their  colour  and  do  not  tend  to  dry.  There  is  no 
danger  of  blood  "colouring  out"  into  the  mounting  fluid.  This 
is  a  very  distinct  advantage  as  we  have  all  had  experience  of  speci- 
mens which  will  persist  in  colouring  the  fluid  in  which  they  are 
placed.  This  and  the  advantage  of  lightness  in  the  case  of  large 
specimens  and  economy'  of  fluid  is  the  chief  advantage  of  the 
method.  It  might  also  be  added  that  the  preparation  has  a  more 
natural  appearance  as  surface  irregularities  are  more  obvious. 


THE  PRESERVATION  AND  MOUNTING  OF  SMALL 

ORGANISMS  BY  THE  FORMALIN-SUGAR 

METHOD* 

F.  Slater  Jackson,  M.D. 

The  formalin-sugar  method,  primarily  designed  by  the 
writer  for  the  preservation  of  fresh-water  bryozoa^  and  later  em- 
ployed in  a  modified  form  for  the  preservation  of  insect  larvae 
and  pupae^  has  been  found  to  give  good  results  with  other  small 
organisms,  and  to  suggest  possibilities  for  a  more  extended  applica- 
tion in  the  preservation  and  mounting  of  similar  material  and  of 
delicate  tissues. 


*Presented  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  New  York,  April  1st,  1920. 

^Jackson,  F.  Slater.  The  Preservation  of  Fresh-Water  Bryoza.  Trans. 
Amer.  Microscopical  Soc.  Vol.  38,  No.  3,  July,  1919. 

2ld.  A  Method  for  the  Preservation  of  Insect  Larvcp  ayid  Pupae.  Can. 
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The  method  is  described  in  detail  in  the  papers  cited,  and  is 
briefly  as  follows. 

For  Aquatic  Organisms  {Fresh-water  or  Marine) 

(a)  Narcotization. 

The  specimens  are  placed  in  water  (fresh  or  salt)  in  a  vessel 
as  small  as  is  consistent  with  their  full  expansion,  and  a  saturated 
solution  of  cocain  or  chloretone  (the  former  is  preferable)  slowly 
added  at  intervals  until  expansion  is  complete  and  the  organism 
no  longer  reacts  to  stimuli. 

(b)  Preservation. 

The  water  is  then  gradually  replaced  by  a  solution  of  the 
following  composition : 

Cane  sugar " 10  parts 

Formalin 2      " 

Distilled  water  to 100      '' 

(For  marine  organisms  salt  water  should  be  employed). 

When  the  total  fluid  consists  of  about  equal  parts  of  water  and 
preserving  fluid,  the  specimens  may  be  left  undisturbed  for  half 
an  hour  or  more.  A  portion  of  the  mixture  is  then  withdrawn 
and  the  preserving  fluid  gradually  substituted,  and  finally  the 
specimens  are  to  be  transferred  to  the  undiluted  formalin-sugar 
solution.  This  may  be  with  advantage  changed  after  the  expira- 
tion of  24  hours,  and  no  further  treatment  is  necessary. 

Various  species  of  bryozoa  prepared  by  this  method  over  four 
years  ago  have  since  undergone  no  appreciable  alteration  and 
several  small  marine  animals  (nudibranch  mollusca,  tubularian 
hydroids,  etc.)  similarly  treated,  have  so  far  satisfactorily  pre- 
served their  form  and  colour. 

//.  For  Insect  Larvae  and  Pupce 

The  specimens  are  killed  in  the  usual  way  in  the  cyanide 
bottle  or  with  chloroform  vapour,  wet  with  80%  alcohol  if  the 
surface  is  oily  or  hairy,  and  then  placed  in  the  formalin-sugar 
solution,  to  which  5%  glacial  acetic  acid  has  been  added.  After 
24  hours  in  this  mixture  they  are  transferred  to  the  original  fluid, 
which  should  be  changed  at  least  once. 

///.  Mammalian  Tissues  and  Organs 

Pieces  of  tissue  or  small  organs  may  be  placed  directly  in  the 
undiluted  fluid,  which  should  be  renewed  until  free  from  discoloura- 
tion due  to  blood,  or  in  any  case  at  least  once.  While  originally 
designed  for  small  organisms,  the  formalin-sugar  method  has  re- 
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cently  been  found  to  give  good  results  with  mammalian  tissues. 
The  theoretical  aspects  of  its  application  are  discussed  in  the 
original  paper,  in  which  it  is  suggested  that  its  efficacy  is  due  to 
the  adsorption  of  sugar  on  the  formalin-fixed  cells.  The  method, 
worked  out  on  a  theoretical  basis,  seems  in  practice  to  confirm 
this,  and  that  the  isotonic  coefficient  has  been  closely  approximated, 
since  the  corpuscles  of  the  blood  of  the  frog  and  of  the  dog,  mixed 
directly  with  an  equal  quantity  of  the  solution,  remain  practically 
unchanged  for  many  days. 

Further  experiments  relative  to  the  applicability  of  the  method 
to  mammalian  organs  are  now  in  progress,  with  a  view  to  determin- 
ing the  degree  and  permanence  of  preservation,  the  determination 
of  which  will  obviously  require  further  observation  and  time. 


THE  PRESERVATION  OF  AMYLOID  SPECIMENS* 

William  Boyd,  M.D.,  M.R.C.P.Edin. 

Professor   of  Pathology,    University  of  Manitoba,    Pathologist, 
Winnipeg  General  Hospital 

Fresh  amyloid  material,  such  as  a  sago  spleen,  when  stained 
with  iodine  in  the  autopsy  room  presents  a  striking  and  beautiful 
appearance.  When  preserved  for  some  time  in  the  museum, 
however,  the  distinctive  features  tend  to  disappear,  and  the  speci- 
men loses  much  of  its  value. 

In  an  endeavour  to  retain  the  iodine  stain  in  the  tissue  a  cer- 
tain amount  of  success  has  been  attained.  It  is  now  eighteen 
months  since  the  specimens  were  placed  in  the  preservative,  and 
the  colour  differentiation  is  as  bright  as  it  was  on  the  first  day. 

The  specimens  were  the  spleen  and  kidneys  of  a  boy  who  died 
from  long-continued  tuberculosis  of  bone.  When  treated  with 
Lugol's  solution  in  the  autopsy  room  a  beautiful  picture  of  sago 
spleen  was  brought  out,  and  the  kidneys  were  seen  to  be  dotted 
with  little  black  specks  Kke  grains  of  pepper — the  degenerated 
glomeruli.  When,  however,  the  specimens  were  placed  in  water, 
weak  formalin,  Kaiserling  solution,  Jores'  fluid,  spirit,  chloral 
hydrate,  or  any  of  the  ordinary  preservatives,  the  iodine  very  soon 
dissolved  out. 

A  number  of  different  solutions  were  experimented  with, 
but  none  were  of  any  use  until  liquid  petrolatum  was  tried.     This 
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at  once  proved  to  be  the  solution  we  were  looking;  for.  It  did  not 
affect  the  iodine  in  any  way,  and  the  mahogany  brown  of  the  amy- 
loid remained  unaltered. 

When  the  slice  of  iodine-stained  organ  was  placed  in  the  petro- 
latum a  wonderfully  beautiful  iridescent  sheen  was  produced  on 
the  surface,  which  persisted  for  about  two  days,  and  then  slowly 
faded. 


Fig.  I. 

Water  Colour  Picture  of  Amyloid  Degenerat'on  of  the  Spleen  (Sago 
Spleen)  treated  with  Lugol's  Solution  immediately  after  autopsy,  and  pre- 
served in  Liquid  Petrolatum.  The  Mahogany  Brown  Colour  of  the  Amyloid 
remains  unaltered. 

The  results  have  been  very  gratifying.  The  sago  granules 
are  still  dark  brown  or  almost  black,  and  the  glomeruli  of  the  kid- 
ney are  demonstrated  in  a  wonderful  manner.  The  specimens 
are  made  of  much  greater  value  for  teaching  purposes. 
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MUSEUM     JARS     AND     LABELLING 

MUSEUM    JARS    OF   PORCELAIN  AND  TERRA  COTTA* 

R.  J.  Terry 
Department  of  Anatomy,  Washington  .University 

Terra  cotta  discus  for  sections. — With  the  revival  in  this  coun- 
try of  the  study  of  sections  of  the  human  body,  the  question  arose 
as  to  what  method  was  most  suitable  for  permanent  preservation 
and  exhibition  of  the  specimens.  The  value  of  a  good  series  of 
transverse  sections,  permanently  mounted,  hardly  calls  for  men- 
tion: the  beginning  student  of  human  anatomy  needs  them;  the 
practitioner  in  any  field  of  medicine  is  grateful  of  the  opportunity 
to  consult  them.     They  offer  the  most  simple,  complete,  and  at 


Fig.  I. 
Terra  Cotta  Discus  covered  by  Glass  Plate  for  Cross  Section. 
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the  same  time,  the  most  accessible  exposition  of  anatomical  parts 
and  relations  that  has  so  far  been  attained.  Although  several 
forms  of  containers  have  been  devised,  there  does  not  seem  to  be 
one  available  which  meets  the  requirements  for  permanent  mount- 
ing, minimum  care  and  moderate  cost. 

Experiments  made  in  this  laboratory,  have  resulted  in  the 
manufacture  of  a  type  which,  with  some  modifications,  promises 
to  fulfill  the   above  conditions.     Its  present  form  is  shown  in 
Fig.  1.     It  will  be  seen  to  have  the  shape  of  a  discus  hollowed  out 
into  a  shallow  basin  which  is  covered  by  a  glass  plate :  the  material 
is  terra  cotta  well  burned  and  glazed,  with  all  visible  surfaces 
tinted  a  neutral  green.     The  dimensions  outside  are:     diameter, 
47  cm.,  depth,  10  cm.;  the  dimensions  of  the  basin  are,  diameter, 
36  cm.,  depth,  2.5  cm.  which  is  the  distance  between  the  bottom 
of  the  basin  and  the  top  of  a  ledge  which  supports  the  glass  plate. 
The  latter  is  cemented  in  place  upon  the  ledge  and  is  further 
secured  by  a  series  of  brass  bolts  passing  through  holes  in  the  mar- 
gin of  the  discus.     A  pair  of  lugs  deeply  notched  to  receive  bolts 
are  modelled  upon  the  sides  of  the  container,  standing  opposite 
each  other,  and  serve  for  fastening  it  upon  its  support.     A  circular 
hole  in  one  side  permits  filling  the  basin  after  the  section  is  in  place 
and  the  glass  cover  adjusted.     Maintenance  of  the  section  in 
position  may  be  accomplished  in  several  ways;  since  this  is  not  a 
problem  peculiar  to  the  kind  of  container  here  described,  the  vari- 
ous methods  used  need  not  be  discussed.     Sealing  the  glass  cover 
securely  and  permanently  is,  of  course,  a  serious  problem  arising 
fi-om  this  type  of  container  and  is  difficult  of  solution.     What  is 
wanted  is  a  perfectly  even  surface  of  the  ledge  upon  which  the 
glass  can  lie  and  be  secured  by  bolts  without  stress  or  strain. 
Unfortunately,  terra  cotta  undergoes  a  certain  degree  of  distor- 
tion in  the  burning,  and  this  is  manifested  in  a  slight  unevenness 
in  the  conformation  of  the  upper  surface  of  the  ledge.     Attempts 
to  grind  a  true  surface  have  been  unsuccessful.     The  diflficulty  has, 
however,  been  met  by  setting  the  glass  plate  in  a  bed  of  sealing- 
wax  poured  upon  the  ledge,  thus  securing  a  water-tight  joint. 
Application  of  the  bolts  still  further  fixes  the  glass  in  place.     The 
basin  is  filled  with  formaline  by  the  opening  in  the  side.     By  means 
of  the  lugs,  the  discus  is  hung  upon  the  wall,  or  bolted  to  a  shelf 
which  should  be  slightly  inclined.     The  cost  of  the  discus,  includ- 
ing the  glass  plate  and  the  bolts,  was  four  dollars,  in  1918. 

Porcelain  museum  jar. — The  rectangular  musemn  jar  has 
superseded  the  cylinder  as  a  container  for  the  exhibition  of  speci- 
mens chiefly  because  the  objectionable  phenomenon  of  distortion 
of  the  image  produced  in  the  latter  is  eliminated  with  a  plane  sur- 
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face.  The  rectangular  glass  jar,  although  a  marked  improvement 
in  several  respects  on  the  older  forms,  does  not  3'et  fulfill  all  that 
is  desired  or  even  necessary.  Annealing  is  frequently  unsuccess- 
ful, especially  of  the  larger  jars,  and  as  a  result  the  glass  cracks 
and  eventually  the  container  is  lost.  An  opaque  background  is 
often  needed  in  order  to  bring  out  sharply,  delicate  structures 
of  many  kinds;  a  background  is  sometimes  necessary  in  order  to 
see  the  specimen  at  all,  where  a  strong  light  comes  through  the  jar 
from  behind.  The  opaque  background  can  be  improvised  in 
several  ways,  but  not  so  satisfactorily  as  by  having  a  jar  con- 
structed with  an  opaque  back.  These  two  considerations  led  to 
our  attempts  to  produce  the  museum  jar  now  to  be  described. 

This  consists  of  a  porcelain  box  provided  with  a  glass  front 
(Fig.  2).  Outside  dimensions  of  those  now  on  hand  are:  height, 
21.5  cm.;  width,  14.5  cm.;  depth,  8  cm.  The  walls  and  bottom, 
inside,  slope  somewhat  toward  the  middle  of  the  jar,  from  front 
to  back.  These  sides  are  deeply  grooved  along  their  free  margins 
to  receive  the  edges  of  the  glass  plate  which  forms  the  front  of  the 


Fig.  II. 
Porcelain  ]\Iuseum  Jar  with  Glass  Front. 
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jar.  After  the  specimen  has  been  put  into  position  the  glass  plate 
is  shoved  into  the  grooves  from  the  top  of  the  jar  and  fixed  firmly 
in  place  b}--  sealing  wax.  The  lips  of  the  grooves  oppose  any  tend- 
ency to  dislodgement  of  the  glass  from  pressure  of  the  fluid  with- 
in. A  little  piece  of  moulding  made  of  porcelain  fits  into  the 
grooves  at*  the  top  of  the  jar  and  completes  the  sealing.  It  is 
fashiored  to  hold  the  label.  An  opening  in  the  top  permits  filling 
with  formaline.  The  interior  is  coloured  a  soft  white  with  almost 
no  effect  of  polishing;  the  outside  of  the  jar  is  tinted  a  neutral 
green;  the  sui faces  are  glazed.  The  cost  of  this  jar  in  1919  was  one 
dollar  and  twenty-five  cents. 

The  discus  has  been  in  use  since  the  simimer  of  1919,  a  series 
of  thirty-three  having  been  placed  in  the  dissecting  laboratory  and 
subjected  to  the  kind  of  wear  and  tear  which  obtains  where  classes 
are  at  work.  One  glass  plate  has  been  cracked,  probably  by  un- 
equal pressure  of  the  letaining  bolts;  three  of  the  jars  have  re- 
quired resealing.  The  porcelain  rectangular  jars  have  stood  the 
test  of  about  one  year's  use  and  meet  fully  the  expectations  of 
the  plan.  The  results  gotten  from  terra  cotta  and  porcelain  seem 
to  be  successful  enough  to  justify  our  recommending  further  ex- 
perimentation with  the  object  of  perfecting  this  type  for  extensive 
use  in  museums. 


A  PERMANENT  TAG  FOR  MUSEUM  SPECIMENS 
J.  Frank  Payne 

University  of  Toronto 

Previous  to  1922  our  method  of  tagging  museum  specimens, 
i.e.,  tags  of  Bristol  Board  boiled  in  paraffin  did  not  always  prove 
satisfactory.  In  cases  where  the  specimen  was  put  immediately 
through  the  preserving  fluids  and  then  permanently  mounted, 
we  had  no  trouble.  But  when  the  specimen  was  shown  a  number 
of  times  in  class,  handled  by  many  students,  and  then  placed 
indefinitely  in  storage  jars,  we  found  these  tags  were  not  always 
reliable.  This  necessitated  the  designing  of  a  tag  which  could  be 
readily  attached  to  the  specimen,  would  withstand  the  action  of 
any  preserving  fiuid,  permit  of  a  fair  amount  of  rough  handling, 
and  last  indefinitely  in  a  storage  jar. 

A  tag  possessing  all  these  requirements  can  be  made  in  the 
following  manner.  A  piece  of  thick-walled  glass  tubing  5  m.m. 
in  diameter  held  in  the  left  hand  is  heated  with  a  blow-pipe  until 
soft  enough  to  draw  out  and  form  a  loop.     This  can  be  done  by 
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touching  it  with  a  short  piece  of  glass  rod  held  in  the  right  hand. 
The  loop  formed  should  be  just  large  enough  to  pass  a  needle 
through,  and  it  can  be  kept  open  by  passing  a  darning  needle  part- 
way through  before  it  cools.  Cut  off  in  lengths  of  2|  cm.  On  a 
strip  of  white  paper  1  cm.  wide  write  in  a  column,  with  a  mapping 
pen  and  black  India  ink,  the  series  of  numbers  required  (on 
both  sides  of  the  paper).    They  should  be  written  small  enough  so 


Glass  Tag  for  Specimeics. 

that  when  clipped  off  they  will  drop  easily  into  the  glass  tubes. 
The  open  end  is  then  sealed  with  the  blow  pipe.  Hold  the  tube, 
open  end  up,  with  a  pair  of  forceps,  care  being  taken  that  the 
enclosed  number  is  shaken  down  to  the  loop  end  of  the  tube  or 
it  will  burn  before  the  process  of  sealing  is  complete.  WTien  cool 
for  convenience,  the  tags  may  be  threaded  numerically  on  a  piece 
of  string. 


TYPEWRITING  LABELS  ON  MUSEU:\I  JARS* 

Charles  F.  Silvester 
Captain,  Infantry,  U.  S.  A. 

From  the  Department  of  Pathology,  Army  Medical  Museum, 

Washington 

An  ideal  method  for  labelling  museum  specimens  has  not  been 
devised.  The  museum  label  is,  as  a  rule,  unsightly  and  out  of 
harmony  with  the  specimen.  The  story  suggested  by  the  label 
and  that  told  by  the  specimen  itself  should  harmonize  and  run 
hand-in-hand,  so  that  one  hardly  notices  where  one  ends  and  the 
other  begins.  At  the  same  time  the  printed  label  must  be  stimu- 
lating and  written  in  such  a  manner  that  the  student  will  not  only 
read  the  label  but  will  read  it  in  connection  with  the  specimen. 

This  simple  method  of  labelling  jars  possesses  a  few  of  the  ideal 
qualities  for  a  museum  label.  It  is  artistic.  It  is  simple  and  easy 
to  put  on.  After  it  is  thoroughly  dry  the  face  of  the  jar  can  be 
washed  with  soap  and  water  without  washing  off  or  injuring  the 

*Presented  at  the  12th  Annual  Meeting:  of  the  American  and  Canadian 
Section  of  tliis  Association,  Atlantic  City,  N.J.,  June  14th,  1919. 
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label.     If  necessary,  almost  the  entire  front  of  the  jar  may  be 
written  over  and  the  specimen  can  still  be  seen  and  studied. 

The  process  itself  is  a  very  old  one.  It  consists  simply  in 
cutting  a  wax  stencil  with  the  A.B.  Dick  silk  sheet  mimeograph 
process  and  transferring  the  letters  to  the  jar  by  pressing  paint 
of  the  desired  colour  through  the  stencil  on  to  the  face  of  the  jar. 
The  trade  name  of  the  stencil  is  "Composite  Mimeograph  Stencil 
No.  760".     It  can  be  purchased  at  almost  any  stationery  store. 

A  little  practice  will  be  necessary  in  order  to  get  a  clear  cut 
letter.  The  first  essential  is  a  clear  cut  stencil.  If  the  letters  are 
not  well  cut  naturally  the  ink  will  not  go  through.  A  special 
labelling  Hammond  typewriter  has  been  used  to  advantage,  any 
machine  however,  will  answer,  provided  the  stencil  is  cut  with  an 
even  stroke.  Each  label  must  be  cut  out  from  the  wax  sheet, 
leaving  enough  margin  to  be  sure  that  the  paint  does  not  lap  over 
the  edges.  Best  quality  tube  printers  inks  have  been  found  to 
answer  every  purpose.  These  come  in  all  colours  and  dry  hard 
so  that  the  face  of  the  jar  may  be  washed  without  injuring  the 
letters.  Artists  oil  colours  are  also  very  good  provided  they  are 
not  too  moist.  To  make  a  clear  cut  even  etter  the  paint  should 
be  about  the  consistency  of  soft  table  butter.  If  oil  colours  are 
used  the  excess  oil  may  be  absorbed  by  squeezing  sufficient  paint 
out  on  a  piece  of  blotting  paper.  After  the  label  is  cut  out  it  is 
placed  on  blotting  paper  and  a  thin,  even  layer  of  the  printers  ink 
is  spread  over  the  letters  with  the  ball  of  the  thumb  or  hand. 
Or  iDctter  still,  a  small  hole  is  punched  in  the  cap  of  the  tube  con- 
taining the  ink  and  a  line  of  the  paint  is  squeezed  out  on  each  row 
of  letters.  The  stencil  is  then  placed  in  position  on  the  specimen 
or  jar  to  be  labelled.  One  edge  is  held  down  with  the  left  thumb 
and  the  ink  is  pressed  through  the  stencil  by  exerting  an  even, 
smooth  pressure  with  the  ball  of  the  right  thumb  or  hand.  The 
stencil  is  then  peeled  off  and  discarded.  The  letters  having  been 
pressed  through  the  stencil  onto  the  face  of  the  jar. 

A  soft  artist's  brush  may  also  be  used  on  the  stencil.  The 
brush  should  have  the  bristles  cut  off  short  with  the  scissors.  The 
stencil  is  held  in  position  and  the  brush  is  run  down  each  line  of 
letters  with  a  good  quantity  of  ink  adhering  to  the  bristles,  using 
sufficient  pressuie  to  insure  squeezing  the  ink  through. 

Ink  must  not  be  pressed  through  the  stencil  before  it  is 
placed  in  position  on  the  jar.  If  this  is  done  the  letters  will  blur 
where  the  little  particles  of  ink  strike  the  jar  in  shifting  the  stencil 
to  its  correct  position. 

The  process  may  be  used  to  advantage  for  general  descriptive 
labels  as  well  as  for  labelling  the  jars  and  objects  themselves.     For 
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Fig.  I. 
Typewriting  Labels  on  Museum  Jars. 
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this  purpose  the  lettering  is  transferred  direct  to  the  glass  front 
of  the  case,  or  a  cardboard  shield  may  be  cut  out  to  fit  the  jars  and 
the  general  labels  stenciled  on  the  cardboard.  Local  labels, 
pointing  out  small  points  or  lesions  of  importance,  should  be 
stenciled  on  the  face  of  the  jar,  with  an  arrow  or  asterisk  indicating 
the  point  in  question. — See  Fig.  L 

MUSEUM    ARRANGEMENT 

THE  SOUCHON  MUSEUM    OF  NORMAL  ANATOMY   AT 
TULANE  UNIVERSITY,  NEW  ORLEANS,  LA. 

Edmond  Souchon,  M.D. 

This  museum  occupies,  in  the  New  Richardson  Memorial  on 
Tulane  Campus,  a  large  room,  85  x  36  feet,  flooded  with  light 
through  numerous  windows  and  skylights. 

A  notable  and  unique  feature,  it  contains  no  casbs  against 
the  walls  or  otherwise,  but  only  rows  of  tables  on  which  the  prepa- 
rations stand  in  large  glass  jars  (36  inches  by  7|,  24  by  11^,  24  by 
7^),  so  that  the  students  can  come  right  on  them  and  study  them. 

There  are  in  the  museum  no  papier  mache,  no  wax  models, 
no  dried  specimens. 

It  is  composed  exclusively  of  the  "real  things"  of  dissections 
made  after  the  new  methods  elaborated  by  the  writer,  with  the 
liberal  financial  aid  and  the  encouragement  of  Tulane. 

It  is  essentially  a  modern  study  museum  in  the  fullest  meaning 
of  the  words. 

The  museum  possesses  sixty-seven  large  glass  jars  with  prepa- 
rations on  osteology,  forming  a  complete  collection  unequalled  in 
any  other  medical  school  except  Harvard. 

Next  come  four  hundred  glass  jars  containing  actual  dissec- 
tions, with  permanent  colour  of  muscles,  vessels,  nerves  and  organs. 
No  such  preparations  with  permanent  colour  exist  in  any  other 
college  in  the  United  States,  or  in  Europe,  so  far  as  we  could 
ascertain  in  our  travels. 

Each  structure  in  each  specimen  bears  a  number,  and  on  an 
appended  card  is  the  name  of  the  structure  opposite  the  number. 

The  great  advantages  of  this  modern  study  museum  are  to 
prepare  the  students  for  the  dissecting  room;  to  assist  them 
during  their  dissections,  when  they  are  embarrassed ;  to  show  them 
the  great  number  of  things  which  they  do  not  and  cannot  dissect 
in  an  ordinary  dissecting  room  course.  It  enables  them  to  review 
rapid'y  and  it  affords  old  students  and  graduates  the  opportunity  to 
rapidly  "relearn"  much  anatomy.  The  picparations  can  be  taken 
into  the  dissecting  loom  and  guide  the  students  in  their  dissecting. 
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At  the  New  Orleans  Meeting  of  the  American  Medical  Associa- 
tion in  April,  1920,  the  Committee  awarded  the  Gold  Medal  to 
the  anatomic  dissections  from  the  Souchon  museum. 

The  Souchon  methods  for  the  preservation  of  anatomic 
dissections  with  permanent  colours  were  published  in  the  Anato- 
mical Record,  Nov.,  1915,  March,  1917,  Dec,  1921. 


PHOTOGRAPHY 

THE  PHOTOGRAPHY  OF  GROSS  PATHOLOGICAL 
MATERIAL* 

Theodore  Bitterman 

Captain,  Med.  Adm.  Corps,  U.S.  Army 

The  following  is  a  description  of  the  apparatus  which  has  been 
in  use  at  the  Army  Medical  Museum  during  the  past  two  years 
in  the  photography  of  gross  specimens.  It  was  devised  with  the 
idea  of  perfecting  the  very  unsatisfactory  existing  technique  of 
this  class  of  photography.  Much  help  was  obtained  from  the 
previous  work  of  L.  B.  Wilson  and  Andrews  at  the  Mayo  Found- 
ation, Rochester,  Minnesota,  and  acknowledgment  is  here  made  of 
many  helpful  suggestions  received  personally  from  Dr.  Wilson. 

Box. — It  has  long  been  recognized  that  the  most  satisfactory 
method  of  eliminating  high  lights,  and  still  preserving  the  minute 
details  of  tissue  structure,  can  best  be  had  by  immersing  the 
specimen  in  water.  To  this  end  we  have  had  constructed  a  box 
(Plate  2)  consisting  of  an  iron  casting  with  four  plate  glass  sides 
and  a  plate  glass  bottom  firmly  held  in  place  by  asphalt  cement. 
This  box  rests  on  four  iron  legs  10  inches  above  the  floor.  Its 
dimensions  are, — height  6|  inches,  width  16  inches  and  length 
25  inches.  Near  one  corner  of  the  bottom  plate  a  hole  1  inch  in 
diameter  has  been  bored  to  facilitate  emptying.  While  in  use  this 
is  closed  with  a  rubber  stopper.  The  box  has  been  found  to  serve 
its  purposes  admirably.  The  frame  is  rigid  yet  not  too  heavy. 
No  shadows  are  cast  on  the  specimen  since  its  walls  are  trans- 
parent. The  size  has  been  found  ample  to  accomodate  practically 
any  ordinary  pathological  specimen.  The  height  from  the  floor 
is  necessary  to  diffuse  the  shadows  cast  by  the  specimen.  If, 
however,  shadows  still  persist  they  are  removed  by  illuminating 
the  floor  under  the  box  by  extra  electric  lights  attached  to  the  floor 
portables  hereafter  described.     Either  a  white  or  black  back- 

*From  the  Laboratories  of  the  Army  Medical  Museum,  Washing:ton  D.C. 
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ground  may  be  placed  under  the  box  as  is  required  by  the  colour 
of  the  object  to  be  photographed. 

Illuminants. — The  lighting  of  the  specimen  is  obtained  by 
means  of  four  100  W.  type  "C"  (nitrogen  filled)  Mazda  lamps,  one 
of  which  is  placed  at  each  of  the  corners.  It  is  probable  that  other 
illuminations  would  give  equally  satisfactory  results  so  far  as  the 
quality  of  the  light  or  volume  is  concerned,  but  we  prefer  the  four 
lights  placed  in  this  manner  because  of  the  uniformity  of  its  illumi- 
nation when  the  specimen  presents  its  lesions  in  only  one  plane, 
as  in  sections  of  the  lung,  liver,  spleen,  etc.,  as  well  as  the  facility 
with  which  the  lights  may  be  varied  in  position  and  certain  ones 
eliminated  when  it  is  desired  to  accentuate  elevations,  cavities, 
variations  in  contour,  etc.,  with  the  object  of  producing  an  impres- 
sion of  "relief".  The  standard  "floor  portable"  or  ordinary  floor 
lamp  to  which  the  lights  are  attached  has  been  found  to  lend  itself 
admirably  to  this  use.  The  "universal"  joint  by  which  the  rod 
is  attached  to  the  stand  permits  of  motion  in  any  plane  and  extra 
rods  carrying  as  many  lights  as  may  be  desired  can  be  readily  add- 
ed to  the  stand. 

Camera. — The  camera  selected  for  this  work  is  the  "Folmer 
and  Schwing  Commercial"  8  x  10.  It  was  chosen  because  of  its 
great  rigidity  and  its  specially  long  bellows  extension.  It  has  all 
of  the  requirements  of  any  good  camera,  such  as  the  swing-back, 
rising  and  falling  front,  etc.  It  has  been  equipped  with  a  "reduc- 
ing back"  to  take  5x7  photographs.  This  is  a  great  convenience 
in  the  matter  of  economy  of  material  since  many  of  the  specimens 
do  not  require  the  8x10  film.  A  long  bellows  extension  is  essential 
to  permit  of  the  use  of  long  focus  lenses  especially  when  it  is  de- 
sired to  photograph  the  specimen  as  nearly  life  size  as  possible. 

Little  attention  has  been  paid  to  the  question  of  lenses.  Any 
anastigmatic  lens  of  sufficiently  long  focus  will  give  satisfactory 
results.  Since  speed  is  not  necessary  in  this  kind  of  work,  and 
great  detail  and  depth  of  focus  are  absolutely  essential,  it  is  obvious 
that  the  most  satisfactory  I'esults  will  be  obtained  by  "stopping 
down"  to  an  aperture  at  least  equivalent  to  F.  16,  and  since 
practically  all  lenses  give  the  same  results  when  used  at  F.  16,  or 
smaller,  the  question  of  lenses  is  of  little  importance.  The  fur- 
ther advantage  of  "stopping  down"  is  that  the  necessity  for  ex- 
tieme  accuracy  in  focusing  is  obviated  and,  at  the  same  time, 
sufficient  depth  of  focus  is  assured.  Our  ordinary  practice  is  to 
take  all  photographs  at  an  aperture  at  least  equivalent  to  F.  22 
and  when  the  height  of  the  specimen  requires  it  to  "stop"  to 
F.  32  or  F.  45.  To  obtain  a  proper  perspective  the  lens  should 
be  of  sufficient  focal  length  to  properly  cover  the  plate  used.     For 


Fig.  I 

Camera  attached  to  hardwood  board  (9)  which  is  fastened  to  horizontal 
bar  (6)  bj'  heavy  brass  screws.  Geared  device  (5)  for  motion  in  horizontal 
plane,  controlled  by  a  lock  screw  (7) ,  handle  (3)  for  vertical  movement,  locked 
by  screw  (4),  steel  cable  over  pole  (10)  for  elevation  of  entire  camera,  band 
clutch  (2)  surrounding  upright  pillar  permitting  rotation  of  entire  camera. 
Device  (1)  for  moving  camera  in  long  axis  of  glass  box.      Theo.  Bitterman. 
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5x7  views  we  use  a  lens  of  8^  inches  focal  length;  for  an  8  x  10  pic- 
ture a  lens  of  13  inches  focal  length  is  used.  The  shutter  with 
which  this  camera  is  equipped  is  the  "Folmer  and  Schwing" 
studio  shutter  which  has  been  found  preferable  to  a  "  between-the- 
lens"  shutter  since  it  operates  with  no  vibration  and  does  not  re- 
quire setting.  The  camera  being  used  only  in  a  vertical  position, 
it  was  found  necessary  to  supplement  the  binding  screw  which 
makes  it  rigid  on  the  camera  bed,  by  means  of  an  additional  lock 
screw  which  is  shown  in  Fig.  8  of  Plate  1 . 

Camera  Stand. — This  consists  of  an  X-ray  table,  the  tube 
carrier  of  which  has  been  utilized  to  carry  the  camera.  This 
tube  carrier  was  originally  intended  to  run  the  length  of  the  table. 
By  means  of  a  few  mechanical  alterations  this  carrying  device  has 
been  transferred  to  the  end  of  the  table.  The  advantage  of  this 
apparatus,  in  spite  of  its  apparent  complexity,  consists  in  the  fact 
that  after  the  specimen  has  been  placed  in  water  in  the  glass  box 
it  is  no  longer  necessary  to  manipulate  it  in  order  to  bring  it  to 
the  centre  of  vision  and  the  vibration  of  the  specimen  in  water  is 
thus  prevented.  The  device  enables  us  to  move  the  camera  in 
any  possible  direction  desired,  vertically,  horizontally  and  from 
side  to  side,  as  well  as  the  abiHty  to  swing  the  camera  at  any  other 
angle.  It  also  lends  itself  admirably  to  the  taking  of  stereoscopic 
pictures  should  this  be  needed. 

The  camera,  including  its  track,  was  attached  to  a  hardwood 
board  Plate  1,  Fig.  9)  and  this  board  was  then  fastened  to  the 
horizontal  bar  (Fig.  6)  by  means  of  three  heavy  brass  screws  set 
into  a  brass  plate  which  has  been  counter-sunk  near  the  lower  por- 
tion of  the  board.  Motion  is  obtained  in  a  horizontal  plane  by 
turning  the  geared  device  (Fig.  5).  This  is  controlled  by  a  lock 
screw  (Fig.  7).  Movement  in  a  vertical  direction  is  obtained  by 
turning  the  handle  (Fig.  3)  which  is  locked  by  a  screw  (Fig.  4). 
This  movement,  which  elevates  the  entire  camera  is  opposed  by  a 
counterweight  sunk  in  the  upright  pillar  and  is  carried  by  steel 
cable  over  the  pulley  (Fig.  10).  A  fourth  movement  (Fig.  2) 
which  controls  a  band  clutch  surrounding  the  upright  pillar,  per- 
mits the  rotation  of  the  entire  camera  through  an  arc  of  360 
degrees.  Fig.  1  in  Plate  1  indicates  the  device  which  enables  the 
camera  to  be  moved  in  the  long  axis  of  the  glass  box. 

The  use  of  glass  plates  in  this  work  has  been  almost  entirely 
discontinued  at  this  museum;  in  fact,  except  for  an  occasional 
"panchromatic"  plate,  they  are  never  used.  The  "commercial 
orthonon"  film  as  supplied  by  the  Eastman  Kodak  Company  has 
proven  so  eminently  satisfactory  that  it  would  be  unpleasant  to 
contemplate  the  return  to  the  u.se  of  glass  plates.     So  far  as  can 
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be  (letei-mined  by  the  most  critical  examination  the  fihn  gives  a 
resuh  in  every  way  as  satisfactory  as  the  plate  and  has  the  further 
very  great  advantage  of  being  light,  easily  filled  with  the  impos- 
sibility of  breakage  and  loss  of  valuable  records  and  very  con- 
siderably less  space  used  in  storage.  It  is  possible  to  develop 
twenty-four  fihns  at  one  time  in  the  tank  with  greater  ease  and  com- 
fort than  the  handling  of  a  single  plate.  Except  for  an  occasional 
specimen  where  reds  must  be  differentiated  from  browns  and 
blacks  the  "commercial  orthonon"  film  has  sufficient  colour 
gradation  to  satisfy  ordinary  needs.  In  the  other  cases,  however, 
recourse  must  be  had  to  the  panchromatic  plate  and  filter.  In 
such  cases  we  find  the  Wratten  and  Wainwright  K3  filter  satis- 
factory for  all  ordinary  conditions.  The  use  of  four  lights  as  de- 
scribed above,  the  "commercial  orthonon"  film,  and  with  the  lens 
"stopped"  to  F.  22,  the  average  exposure  is  from  1  to  3  minutes, 
depending  upon  the  colour  of  the  specimen.  The  panchromatic 
plate  with  the  KB  filter  requires  about  the  same  exposure  as  the 
commercial  orthonon  film  with  no  filter.  Although  it  is  recog- 
nized that  a  stereoscopic  picture  is  superior  to  one  taken  with  a 
single  lens,  we  have  paid  little  attention  to  this  branch  of  photog- 
raph}'.  The  objection  to  stereoscopic  photography  is  that  it  does 
not  lend  itself  to  publication  and  requires  the  use  of  a  stereoscope 
to  properly  view  its  results.  Since  the  work  at  this  museum  is 
primarily  done  with  a  view  to  incorporating  the  pictures  in  the 
museum  catalogue,  it  was  not  found  practicable  to  consider 
stereoscopic  pictures. 


STEREO-PHOTOGRAPHY  AND  STEREO-PROJECTION* 

Helen  F.  Harvey 

Anatomical  Laboratory,  Western  Reserve  University, 
Cleveland,  Ohio 

Introduction 

It  is  not  intended  here  to  indulge  in  a  historical  review  of  the 
subject  under  discussion.  Many  have  given  thought  to  the  prob- 
lem and  justice  could  not  be  done  to  the  multitude  of  workers 
along  these  lines  without  extending  the  article  to  undue  length. 

*This  article  replaces  three  communications  upon  the  technique  and  de- 
monstration of  Stereoscopic  Photography  and  its  Application  to  Embryology 
and  Anatomy  for  Purposes  of  Record  and  Teaching,  made  by  Professors  T. 
Wingate  Todd,  N.  W.  Ingalls,  and  Miss  Helen  F.  Harvey.  Presented  at  the 
14th  Annual  Meeting  of  the  American  and  Canadian  Section  of  this  Associa- 
tion, Cleveland,  Ohio,  March  24th,  1921. 
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It  is  desired  simply  to  put  upon  record  the  results  of  our  own 
investigation  which  have  the  merit  of  practicability  for  teaching 
purposes  and  involve  neither  elaborate  equipment  nor  unjustifiable 
expenditure  of  time. 

Camera  and  Photographic  Technique 

The  camera  used  by  the  anatomical  laboratory  for  stereo- 
scopic photography  is  the  Photomicrographic  Camera,  Model  H 
of  Bausch  and  Lomb,  modified  to  meet  the  special  requirements 
of  this  work  (Fig.  1.).     The  camera  box  is  clamped  to  a  freely 
movable  supporting  arm  which  is  pivoted  at  one  end    and  thus 
forms  a  radius  of  a  circle  whose  centre  is  the  axis  of  rotation.     Thus 
the  lens  in  any  position  of  the  camera  always  points  to  the  centre 
of  rotation,  i.  e.,  the  optical  axis  of  the  camera  is  a  radius  of  the 
circle  just  described.     The  centre  of  rotation  is  suflftciently  high 
above  the  base  of  the  camera  to  provide  space  for  a  standard  on 
which  the  object  to  be  photographed  is  mounted.     This  allows  for 
objects  of  varjang  depth  as  well  as  easy  adjustment.     Attached 
to  the  upper  end  of  the  supporting  arm  is  a  pointer  which,  as  the 
camera  swings,  follows  a  graduated  arc  indicated  on  the  wall  just 
behind  the  instrument.     By  this  means,  the  vertical  position  and 
the  amount  of  inclination  to  either  side  may  be  readily  determined. 
The  object  to  be  stereoscopically  photographed  is  set  upon  a 
standard    which    will    easily    permit    vertical    adjustment.     An 
ordinary  dissecting  microscope-stand  with  the  lens  removed  has 
been  found  by  us  to  be  convenient  for  most  small  objects.     The 
object  is  adjusted  approximately  at  the  centre  of  rotation  and 
brought  into  focus.     Points  of  the  specimen  which  are  exactly 
in  the  centre  of  rotation  will  not  change  their  position  on  the 
ground  glass  when   the   camera  is  inclined  in  either  direction. 
Points  above  or  below  that  centre  will  change  their  position. 
Consequently^,  a  point  about  midway  between  the  upper  and  lower 
surfaces  of  the  specimen,  or  the  region  of  special  interest,  regard- 
less of  its  spatial  relation  to  the  whole,  is  chosen  when  adjusting 
the  exact  position  of  the  specimen  to  the  centre  of  rotation.     After 
making  finer  adjustments  of  the  specimen,  the  camera  is  swung 
first  to  one  side  of  the  vertical  and  then  to  the  other  for  a  final 
test.     During  this  process,  the  same  point  will  remain  stationary 
on  the  ground  glass,  or  it  may  change  its  position  slightl3^     But, 
since  only  a  very  small  linear  portion  of  any  object  can  possibly 
lie  in  the  axis,  a  more  exact  adjustment  is  unnecessary.     And,  it 
follows  that  the  deeper  the  specimen,  the  less  serious  is  this  slight 
change  of  position. 
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FxG.  I. 

Photomicrographic  camero,  (B.  &  L.  tj'pe  H.)  as  modified  for  use  as  a 
stereoscopic  camera. 


Before  the  exposures  are  made,  certain  problems  must  be 
considered.  In  the  first  place,  one  must  be  very  careful  lest,  in 
properly  illuminating  the  object,  the  light  shine  on  the  lens  wheL 
the  camera  is  tilted  away  from  the  vertical  position.  A  500  watt 
"daylight"  IVIazda,  usually  with  less  intense  counter-illumina- 
tion, is  used  mainly  in  our  work.  Wlien  the  light  is  quite  close 
to  the  object  for  more  brilliant  illumination  or  when  a  flaring  re- 
flector is  used  this  danger  of  light  shining  on  the  lens  is  a  real  one. 
And,  under  such  conditions,  a  part  or  all  of  the  negative  will  be 
clouded. 

The  angle  of  inclination  of  the  camera  so  far  in  our  work  has 
averaged  between  4°  and  6°  on  each  side  of  the  vertical  or  a  total 
difference  of  between  8°  and  12°  (angle  of  divergence)  in  the  two 
positions  of  the  camera.     If  there  is  considerable  depth  to  the 
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specimen,  the  angle  is  reduced  to  a  total  of  6°,  4''  or  even  2°  in 
extreme  cases.  Also,  as  the  distance  between  the  lens  and  the 
object  increases,  the  angle  would  naturally  be  reduced.  When 
the  angle  chosen  is  too  great,  there  results  an  exaggeration  in  the 
depth  and  a  consequent  distorted  effect.  Hence,  the  question  of 
the  proper  angle  to  be  used  varies  with  the  specimen.  Further 
consideration  in  regard  to  angles  will  appear  later  in  this  paper. 

Two  exposures  are  made  on  3jx4j  Orthonon  plates  with 
the  camera  adjusted  to  give  a  total  angle  of  divergence  of  4°-6°. 
Later,  the  negatives  are  marked  R  and  L  to  distinguish  them. 
Occasionally,  the  desired  view  of  an  object  can  be  obtained  only 
by  tilting  the  camera  away  from  the  vertical  position.  This  is 
often  the  simplest  way  to  obtain  exact  dorsal  and  ventral  views  of 
small  embryos  or  other  objects  difficult  to  adjust.  This  new  posi- 
tion of  the  camera  may  be  taken  as  the  starting  point  and  expos- 
ures made  at  appropriate  number  of  degrees  on  each  side.  In 
developing  the  plates  considerable  care  must  be  used  in  judging; 
their  density  so  that  the  two  will  be  as  nearly  uniform  as  possible. 
The  same  care  must  be  taken  in  making  the  prints  from  the  nega- 
tives. Since  the  exposures  are  made  separately,  there  may 
unavoidably  be  a  slight  variance  in  the  time  of  exposure  with  con- 
sequent differences  in  density  or  quality  of  the  negatives.  Such 
differences,  if  they  occur  at  all,  may  be  minimized  or  overcome 
through  proper  treatment  of  the  developing  negatives  and  prints; 
or  if  not,  the  slight  inequalities  become  lost  when  the  two  photo- 
graphs are  viewed  in  the  stereoscope.  The  advantages  of  a  stereo- 
scopic camera  which  makes  the  two  pictures  of  an  object  with  a 
single  exposure  would  seem  to  be  more  theoretical  than  they  are 
practical.  The  time  element  would  be  the  only  real  advantage 
and  usually  this  would  be  neghgible. 

Mounting  of  Prints 

The  finished  prints  from  the  two  negatives  are  placed  on  a 
card  in  the  same  corresponding  position  in  which  the  two  photo- 
graphs were  taken,  i.  e.,  the  one  taken  with  the  camera  tilted  to 
the  right  on  the  right  side  of  the  card,  the  one  taken  with  the 
camera  tilted  to  the  left  on  the  left  side.  Even  with  rough  ad- 
justment, the  two  photographs  appear  as  one  when  viewed  through 
the  hand  stereoscope,  and  the  depth  of  the  specimen  shown  as 
in  the  original.  If  the  object  has  been  photographed  so  that 
the  image  is  right  side  up  on  the  ground  glass  (and  hence  on  the 
negatives  and  prints)  no  further  arrangement  of  the  prints  is 
necessary.     But,  if  for  any  reason  as  for  purposes  of  better  illumi- 
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No.  330     COLLECTIONS  OF  EMBRYOLOGY  AND  TERATOLOGY     c.R.  31mm. 


Normal  HAMANN  MUSEUM,  DEPARTMENT  OF  ANATOMY.  W.  R.  U.  9   weeks 

Embryo,  left  lateral  view,  x  1.  ^ 
Note:  General  configuration  of  body  and  limbs,  Shape 
of  head,  nose,  mouth,  eyes  and  eyelids,  ear.      Trunk  with 
cord  and  ext.  genitalia.      Limbs,  position,  joints,  position 
of  feet.      Phalangeal  touch  pads  on  fingers  and  toes. 

Compare  other  views  of  same  embryo. 

Specimen  from  ruptured  tubal  pregnancy. 


Fig.  II. 

Card  taken  from  record  to  illustrate  method  of  mounting  stereoscopic 
photographs  and  explanatory  note.     Reduced.     Actual  size  7  x  9  in. 
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nation,  the  object  is  placed  so  that  its  image  on  the  ground  glass  is 
wrong  side  up,  the  two  prints  must  be  reversed  on  the  card,  and 
this  without  changing  their  relation  in  position  to  each  other. 
It  follows  that  the  photographs  of  an  object  with  no  absolutely 
necessary  orientation  may  be  viewed  with  equal  satisfaction  in 
either  position.  Should  the  exact  orientation  of  the  object  when 
photographed  be  forgotten,  one  has  only  to  experiment  in  order  to 
obtain  the  true  perspective  and  at  the  sanie  time  the  natural 
placement  of  the  prints  on  the  card.  When  put  in  the  wrong  re- 
lation to  each  other,  the  result  is  a  reversal  of  the  perspective. 
i.e.,  the  convex  areas  become  flattened  or  even  concave  and 
vice  versa. 

Until  finer  adjustments  of  the  prints  in  relation  to  each  other 
have  been  made,  there  will  probably  be  some  strain  on  the  eyes, 
due-  to  inexact  fusion  of  images.  The  position  of  the  prints  in  the 
horizontal  axis  must  first  be  adjusted.  Then  the  vertical  axes 
must  receive  equally  careful  attention  so  that  corresponding 
points  on  the  two  photographs  are  on  an  exact  level.  When  the 
proper  adjustment  is  attained  the  two  views  will  fuse  easily  and 
completely.  To  bring  about  this  result,  the  right  photograph  is 
fixed  in  place  on  the  card  temporarily  and  the  left  one  moved 
toward  it  (while  still  viewing  them  through  the  stereoscope)  until 
the  brain  is  conscious  of  one  object  only.  There  is  considerable 
horizontal  range  within  which  the  object  will  appear  in  its  proper 
perspective.  The  vertical  range  is  extremely  limited  for  the  eye 
is  better  able  to  correct  a  lateral  error  than  a  vertical  one. 

The  final  effect  produced  through  the  stereoscope  is  such  that 
the  original  object  is  imitated,  in  all  its  dimensions,  relative  posi- 
tion of  its  parts  and  in  its  natural  appearance.  The  prints  are 
then  mounted  on  the  card  permanently.  For  record  the  stereo- 
photographs  are  best  kept  in  this  mounted  form  (Fig.  2),  which 
appears  here  with  the  text  and  shows  the  way  in  which  records 
are  kept  in  this  laboratory. 

Stereo-Projection 

Stereo-projection  is  the  newest  and  most  direct  application 
that  has  been  made  of  this  kind  of  photography.  For  lectures 
and  demonstrations  it  has  been  successfully  used  during  the  past 
year  in  the  anatomical  laboratory.  The  same  negatives  furnish 
both  prints  and  lantern  slides.  In  cases  where  an  unusually 
sharp  and  contrasty  lantern  slide  is  needed  for  more  striking  effects, 
one  may  intensify  the  original  negative  before  making  the  lantern 
slide,  or  better  still,  photograph  the  prints  on  to  Process  plates  and 
make  the  lantern  slides  from  these.     The  lantern  which  is  used 
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for  our  projection  work  is  a  Bausch  and  Lomb  dissolving  BB 
Balopticon  with  two  400  watt  Mazdas.  In  front  of  the  right  lens 
is  a  green  colour  filter  which,  when  used  alone,  produces  a  green 
field  on  the  screen.  In  front  of  the  left  lens  is  a  red  colour  filter, 
alone  producing  a  red  field.  The  two  fields  of  complimentary 
colours  superimpose  forming  a  single  white  field.  When  the  two 
stereo-lantern  slides  are  placed  in  the  lantern,  the  separate  images 
appear  overlapping  in  the  white  field.  But,  when  seen  through 
'' viewing  spectacles",  the  right  lens  of  which  is  green,  the  left  one 
red,  each  eye  picks  out  its  own  image  and  without  conscious  effort 
a  single  image  without  colour  effect  but  with  perspective  and  re- 
lief is  formed,  as  appears  when  viewing  the  prints  through  the  hand 
stereoscope. 

Further  explanation  of  the  proper  handling  of  lantern  slides 
for  projection  is  necessary.  The  right  slide  is  placed  behind  the 
right  (green)  lens  of  the  lantern  (only  with  the  usual  inversion 
necessary  to  throw  the  image  right  side  up  on  the  screen)  and  the 
left  slide  is  placed  behind  the  left  (red)  lens.  Here  again  as  with 
the  prints,  one  has  to  consider  the  position  in  which  the  object  was 
originally  photographed  and,  if  necessary,  reverse  the  lantern  slides 
without  changing  their  relation  to  each  other,  in  order  to  see  the 
image  in  the  desired  position.  The  possibility  of  viewing  satis- 
factorily the  slides  in  either  of  the  two  positions  holds  here  as  with 
the  prints  for  objects  which  have  no  absolutely  necessary  orienta- 
tion. If  there  has  been  any  confusion  in  labelling  the  lantern  slides 
or  if  one  does  not  have  the  information  about  their  position  when 
photographed,  their  correct  placement  in  the  lantern  may  be 
quickly  determined  by  experiment.  The  play  of  the  lantern  slides 
in  the  slide-holder  allows  one  to  move  them  nearer  together  or 
farther  apart,  thus  causing  the  images  to  overlap  more  or  less 
completely,  laterally.  Although  experiment  shows  that  the  super- 
position of  images  should  be  almost  complete  in  order  to  obtain  the 
proper  perspective  without  strain  to  the  eyes,  individual  cases 
may  call  for  a  superposition  not  so  complete.  If  the  play  of  the 
lantern  slides  is  not  sufficient  to  allow  for  their  required  placement, 
a  piece  must  be  cut  off  from  the  side  of  one  or  both  lantern  slides. 
The  lateral  range  within  which  one  may  view  the  image  equally 
well  is  somewhat  liberal,  though  not  so  liberal  as  in  the  case  of 
prints.  Vertically,  corresponding  points  on  the  two  images  must 
be  exactly  upon  the  same  level  as  the  eyes  are  extremely  sensitive 
to  an  error  in  that  direction  and  easily  strained  thereby. 

The  looseness  of  the  lantern  slide  in  the  3j  x  4j  printing 
frame  is  sometimes  the  cause  of  corresponding  points  on  the  two 
lantern  slides  not  being  on  the  same  level,  and  the  consequent 
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failure  to  superimpose  them  vertically  when  projected.  In  such  a 
case,  one  of  the  lantern  slides  must  be  cut  in  such  a  manner  as  to 
bring  the  objects  to  exactly  the  same  level  on  the  screen.  The  mats 
which  are  used  in  mounting  the  lantern  slides  have  to  be  treated 
in  the  same  way  as  the  lantern  slides  themselves  so  that  the  two 
will  appear  as  one  on  the  screen.  The  preliminary  work  of  trying 
the  slides  in  the  lantern,  securing  the  proper  overlap  and  mount- 
ing is  the  most  exacting  and  a  very  important  part  of  the  process. 
Their  usefulness  and  success  on  the  screen  demands  that  great  care 
be  taken  with  this  part  of  the  technique. 

A  word  may  be  said  in  regard  to  the  favourable  density  of 
the  lantern  slides.  An  ordinary  arc  lantern  can  take  care  of  a 
slide  considerably  denser  than  can  the  stereoscopic  projection 
lantern.  The  red  and  green  filters  diminish  the  intensity  of  light 
on  the  screen,  the  red  one  more  than  the  green.  As  a  consequence 
lantern  slides  of  only  average  density  give  the  best  results.  In 
some  instances  unusually  dense  and  contrasty  lantern  slides  have 
been  mounted  together  in  their  proper  relation  and  used  as  trans- 
parencies with  the  hand  stereoscope.  The  effect  is  especially 
brilliant  due  to  the  strong  light  penetrating  them  and  every  detail 
shows  in  a  very  natural  manner.  Such  an  arrangement  has  con- 
siderable value  in  preserving  a  record  of  the  specimen  as  nearly 
like  the  original  as  possible.  For  beautiful  results  and  accuracy 
of  detail  alike,  this  form  of  stereo-photograph  is  superior  to  any 
other. 

The  problem  of  the  proper  angle  to  be  used  in  stereoscopic 
work  has  already  been  touched  upon.  It  must  now  be  considered 
from  a  broader  standpoint.  It  has  been  said  that  the  angle  must 
lessen  with  the  increased  depth  of  the  specimen  in  order  to  preserve 
the  true  perspective  of  the  original.  One  has  in  mind,  however, 
not  minute  differences  in  the  angle,  but  large  differences.  It  is  a 
question  whether  the  total  angle  should  be  4°  or  8°.  There  is 
practically  no  difficulty  in  superimposing  objects  with  the  hand 
stereoscope,  when  any  reasonable  angle  has  been  used  in  their 
photography.  The  question  is  merely  one  of  how  much  the 
exaggeration  in  one  direction  or  another  will  affect  the  value  of  the 
result  as  a  study. 

For  projection  purposes  the  matter  of  the  angle  to  be  used  is 
more  important  than  for  the  hand  stereoscope  as  the  images  will 
not  superimpose  without  considerable  eye  strain,  unless  the 
proper  angle  is  chosen.  So,  it  is  possible  that  the  negatives  which 
are  made  at  a  rather  hastily  chosen  angle  will  not  furnish  both 
prints  and  lantern  shdes  equally  satisfactorily.  However,  since 
the  angle  suitable  for  the  hand  stereoscope  is  such  a  flexible  one, 
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a  little  forethought  in  this  regard  in  making  the  negatives  will 
obviate  the  inconvenience  in  every  case.  Only  experience  can 
decide  the  precise  angle  of  divergence  at  which  any  given  object 
should  be  photographed,  but  speaking  generally,  an  object  which 
is  so  small  that  it  has  to  be  looked  at  very  closely  (or  equally  an 
object  under  magnification)  requires  a  greater  angle  of  divergence 
than  a  larger  object  which  is  being  photographed  at  a  reduction. 
For  a  bone  surface  like  the  pelvis  of  a  rabbit  a  total  angle  of  diverg- 
ence of  4°  is  very  satisfactory.  For  bringing  into  conspicuous 
relief  areas  of  especial  importance,  a  wide  angle  is  sometimes 
intentionally  chosen  to  exaggerate  points  of  the  specimen  in  con- 
sideration. Such  treatment  often  has  great  value  in  class  demon- 
stration. 

In  conclusion,  I  would  like  to  express  my  indebtedness  both 
to  Dr.  Todd  and  Dr.  Ingalls  for  much  help  in  working  out  the 
technique  which  I  have  described. 


THE  ESSENTIALS  OF  PHOTOMICROGRAPHY* 
F.  B.  Mallory  and  Lillian  M.  Leavitt 
(From  the  Pathological  Laboratory  of  the  Boston  City  Hospital) 

There  is  little  that  is  new  or  original  in  the  directions  and 
suggestions  which  follow.  With  one  exception  the  formulae  have 
been  common  property  at  the  Harvard  Medical  School  and  the 
Boston  City  Hospital  for  many  years  and  can  be  strongly  recom- 
mended. 

While  it  is  well  to  have  a  general  idea  of  the  wave  theory  of 
light  involved  in  photographing  stained  sections,  it  is  by  no  means 
necessary.  On  the  other  hand  it  is  important  to  appreciate  from 
the  beginning  the  fact  that  a  photomicrograph  is  never  better  than 
the  field  in  the  slide  of  which  a  picture  is  desired  and  it  is  usually 
poorer  because  a  photograph  can  render  neither  colour  nor  depth 
of  focus. 

The  fii'st  and  greatest  secret  of  good  photomicrographs  is 
perfect  sections  perfectly  stained.  If  one  has  them  the  rest  of 
the  process  is  comparatively  simple.  The  following  example  will 
serve  to  show  how  proper  staining  can  help.  It  was  recently  de- 
sired to  photograph  sections  of  the  liver  from  a  case  of  hemochro- 
matosis. The  eosin-methylene  blue  &tain  showed  a  beautiful 
colour  picture  of  bh  e  nuclei,  brownish  granules  of  hemosiderin  and 
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a  pink  background.  Photographs  of  the  sections  were  a  blur; 
nothing  stood  out  sharply  defined.  After  considerable  experi- 
menting paraffin  sections  of  Zenker-fixed  tissue  were  stained  deeply 
in  alum  hematoxylin  and  then  placed  in  strong  ammonium  sul- 
phide for  five  to  eight  minutes,  washed  thoroughly  in  water, 
dehydrated,  cleared  and  mounted  in  xylol  colophonium.  The 
hemosiderin  granules  were  black,  the  nuclei  blue.  Prints  of 
negatives  made  from  these  slides  were  like  etchings;  they  showed 
the  nuclei  pale  but  distinct  and  the  hemosiderin  granules  an  intense 
black  on  a  light  background.  The  result  was  almost  as  satis- 
factory as  a  colour  picture  and  much  simpler  to  make. 

The  second  important  point  in  photomicrography  is  choice  of 
field.  This  is  a  time  consuming  process  but  it  is  absolutely  neces- 
sary if  the  picture  is  to  tell  its  story.  No  artefacts  of  any  sort, 
such  as  scratches  or  foreign  bodies,  should  be  tolerated.  The 
selected  fields  should  be  circled  either  by  means  of  a  diamond 
marker  or  with  a  pen  dipped  in  methyl  violet  shellac.  When  it 
comes  to  photographing  the  desired  fields  they  should  be  rotated 
by  means  of  the  movable  stage  until  they  present  a  well  balanced 
appearance  with  the  main  lines  running  horizontally  or  vertically 
and  with  the  most  important  feature  in  the  centre  of  the  field. 

In  photographing  a  series  of  slides  it  is  advisable  to  do  at  one 
time  all  the  fields  requiring  the  same  magnification.  By  this 
method  the  timing  of  the  exposures  is  simplified  and  rendered  a 
certainty  and  the  changes  of  lenses,  eye  pieces  and  condensers  re- 
duced to  a  minimum.  It  will  be  found  that  as  a  rule  it  is  much 
easier  to  take  good  high  power  pictures  than  those  of  low  magnifica- 
tion. 

The  following  staining  methods  all  give  good  results  photo- 
graphically. An  intense,  sharp  stain  is  desired  but  it  should  not 
be  too  deep  except  when  very  low  magnification  is  wanted. 

(a)  Eosin  and  methylene  blue  after  Zenker  fixation;  the  best 
general  stain  and  the  one  most  commonly  useful.  Under  this 
heading  should  be  included  the  Giemsa  and  Romanowsky  stains. 

(6)  Alum  hematoxylin  and  eosin;  used  chiefly  for  celloidin 
sections.  The  resulting  prints  and  lantern  slides  have  a  soft  at- 
tractive quality.  The  hematoxylin  alone  is  useful  for  bringing 
out  the  nuclei  in  Gram-Weigert  and  tubercle  bacillus  stains. 

(c)  Phosphotungstic  acid  hematoxylin ;  excellent  for  tumours, 
especially  when  mitotic  figures  and  neuroglia,  fibroglia  or  myoglia 
fibrils  are  present. 

(d)  Weigert's  and  Verhceff's  elastic  tissue  stains;  the  latter 
is  especially  designed  for  tissues  fixed  in  Zenker's  fiuid. 

(e)  Gram-Weigert  and  tubercle  bacillus  staining  methods. 
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Photomicrographic  apparatus. — We  are  acquainted  only  with 
the  Zeiss  outfit  which  includes  apochromatic  lenses  and  compen- 
sating oculars.  It  can  be  highly  recommended.  Several  other 
makes  are  on  the  market.  Whatever  one  is  available  must  be 
thoroughly  studied  and  understood  if  it  is  to  be  used  to  the  best 
advantage.  The  points  to  which  especial  attention  must  be  paid 
are  the  leveling  and  alignment  of  the  apparatus;  the  adjustment 
and  centering  of  the  arc  light ;  the  system  of  condensers  used  and 
their  position  relative  to  each  other  and  to  the  microscope  in  order 
to  produce  the  best  lighting  effect;  the  Abbe  and  simple  substage 
condensers;  the  microscope  and  its  lenses.  If  these  are  not  all 
properly  adjusted  the  pictures  often  show  a  peculiar  blurring 
effect  (halation?)  which  is  displeasing. 

It  has  been  our  experience  and  that  of  three  or  four  others 
using  similar  outfits  that  better  low  power  pictures  can  be  ob- 
tained with  a  selected  Leitz  No.  3  achromatic  objective  and  No. 
1  eye  piece  than  with  the  Zeiss  apochromatic  No.  16  objective  and 
No,  4  compensating  ocular.  All  the  other  Zeiss  apochromatic 
objectives  give  excellent  results  as  do  also  their  planar  lenses  for 
very  low  powers. 

Colour  screen.— We  have  never  used  but  one  (to  the  despair 
of  visiting  salesmen  with  elaborate  sets  of  colour  screens  to  sell) 
and  it  works  perfectly  well  with  all  the  staining  methods  men- 
tioned above.     It  is  the  following: 

Copper  sulphate 175.  grams 

Potassium  bichromate 17.  grams 

Sulphuric  acid 2 .  cc. 

Water  up  to 500.  cc. 

It  is  used  in  a  flat  glass  cell  which  is  vaselined  within  along 
its  upper  edge  and  then  sealed  with  surgical  plaster  to  prevent 
evaporation. 

Plates. — Cramer  Isochromatic  Slow.  They  were  selected 
after  much  experimentation  and  have  always  given  good  results. 

Developer  for  plates: 

Sol.  a 

Water      1000.  cc. 

Pyrogallic    acid 20.  grams 

Potassium    metabisulphite    2.5  grams 

Sol.  B 

Water    1000.  cc. 

Sodium  sulphite  (anhydrous) 100.  grams 

Sodium  carbonate  (anhydrous    40.  grams 

Use  equal  parts  for  developing  plates.     Add  ten  to  twelve 
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drops  of  a  10*^  aqueous  solution  of  potassium  bromide  to  120 
of  mixture. 


ce. 


This  is  a  strongly  alkaline  pyrogallic  mixture.  A  properly 
exposed  plate  is  full}^  developed  by  it  in  three  minutes.  As  soon 
as  the  developer  is  poured  over  the  plate  brush  the  surface  gently 
with  a  wad  of  cotton  to  remove  all  air  bubbles.  Go  over  the 
surface  in  the  same  way  after  the  plate  is  washed  and  just  before 
it  is  put  to  dry  in  order  to  remove  an}'  particles  of  dirt  or  iron  rust 
in  the  running  water  which  may  have  been  deposited  on  it.  It  is 
desirable  always  to  err  on  the  side  of  underexposure  as  this  fault 
is  more  quickly  appreciated  and  corrected  than  overexposure. 

Fixative  for  plates  and  pri7its: 

A 

Water      3840.  cc. 

Sodium    hj^posulphite   960.  grams 

B 

Water      960 .  cc . 

Sodium  sulphite  (anhydrous)    90.  grams 

Sulphuric  acid 15 .  cc . 

Chrome  alum  (powdered)    60 .  grams 

Pour  B  into  A  while  stirring  well.     Fix  about  twenty  minutes. 

This  is  the  acid  chrome  alum  fixing  solution  in  general  use  by 
professional  photographers.  It  keeps  indefinitely  in  stock  solu- 
tion. 

Printing  paper. — Normal  Glossy  Cyko.  We  have  found 
this  paper  very  satisfactory  for  our  negatives  but  other  glossy 
papers  on  the  market  may  give  as  good  or  possibly  even  better  re- 
sults.    Onl}'  trial  will  tell. 

Developer  for  prints: 

Metol 1 .  gram 

Hydrochinon       3.5  grams 

Sodium  sulphite  (anhydrous)    24.  grams 

Sodium  carbonate  (anhydrous)    24 .  grams 

Potassium     bromide    1.3  grams 

Water 1000.  cc. 

As  is  well  known  the  metol  sometimes  causes  eczema  on  the 
fingers  but  with  a  little  care  or  by  the  use  of  rubber  cots  this  can 
usually  be  avoided. 

Squeegeeing. — After  the  prints  have  been  fixed  and  washed 
they  are  squeegeed  on  to  the  surface  of  ferrotype  plates. 
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To  prevent  sticking,  a  few  drops  of  a  saturated  solution  of 
white  beeswax  in  turpentine  or  in  xylol  are  poured  on  the  plate 
and  then  the  surface  is  rubbed  with  a  soft  towel  until  it  is 
highly  polished. 

As  prints  prepared  in  this  way  often  show  a  moth  eaten 
appearance  on  the  surface  where  particles  of  air  have  prevented 
intimate  contact  with  the  plate  we  have  found  it  advisable  to 
dip  the  prints  in  35%  alcohol  just  before  squeegeeing  them. 

Old  prints  can  be  treated  in  the  same  way  if  they  are 
first  soaked  in  water.  As  soon  as  the  prints  come  off  the 
plates  they  should  be  put  under  pressure  (between  the  leaves 
of  a  book  will  do)  to  prevent  curling.  If  they  have  curled 
at  all  badly  hold  them  over  a  steaming  dish  of  hot  water 
for  a  moment  to  soften  the  surface  and  then  run  the  prints  over 
the  edges  of  a  desk  or  table,  with  the  print  surface  uppermost 
to  reverse  the  curl  and  then  put  under  pressure  again  until 
perfectly  dry. 

Lantern  slides. — We  have  used  various  makes  and  have  found 
most  of  them  satisfactory. 

Developer  for  lantern  slides: 

Water    1000.  cc. 

Hydrochinon 6.25  grams 

Sodium  sulphite 11 .25  grams 

Citric  acid 0.7  grams 

Potassium  bromide  0.7  grams 

Sodium  carbonate  (anhydrous) .  50 .  grams 

Dissolve  in  order  listed.  Develops  slowly  at  first,  rapidly 
later. 

Do  not  overexpose;  develop  up  full;  make  exposures  in  an 
enlarging  and  reducing  camera,  not  by  direct  contact. 

A  working  knowledge  of  photography  is  a  desirable  asset 
before  undertaking  photomicrography,  but  with  persistance  and 
experience  anyone  can  in  time  expect  to  get  fairly  good  results. 
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MICROSCOPIC    TECHNIQUE 

iRetroBpect:   the  present   status  of  the   his- 
tologic TECHNIQUE  USED  IN  PATHOLOGY* 

F.  B.  Mallory,  M.D. 
{From  the  Pathological  Laboratory  of  the  Boston  City  Hospital.) 

The  fundamental  principles  of  histologic  technique  as  ap- 
plied to  pathology  are  well  established.  Revolutionary  discov- 
eries are  not  likely,  but  slight  changes  are  constantly  taking  place. 
Some  of  them  are  good  and  others  not.  We  are  compelled  to 
become  what  Weigert  despised,  Mr,  Modifiers;  but  even  he  ap- 
preciated all  steps  in  advance,  and  occasionally  some  one  makes  a 
distinct  improvement  along  one  line  or  another.  The  important 
thing  is  to  recognize  and  select  for  use  the  best  methods,  under- 
stand them  thoroughly  and  apply  them  effectively.  One  can  do  a 
great  deal  if  his  tools,  even  if  few  in  number,  are  of  the  best  and 
he  knows  how  to  use  them  with  a  high  degree  of  intelhgence. 

Judging  from  sections  and  smears  received  from  different 
parts  of  the  country  for  examination  it  would  seem  that  the  poorer 
a  pathologist  is  in  technical  skill  and  in  knowledge  of  his  line  of 
work  the  less  chance  he  gives  himself  for  making  a  correct  diagnosis 
and  the  more  he  is  forced  to  guess — and  to  make  others  from  whom 
he  seeks  aid  to  guess  also.  Formaldehyde  fixation  and  frozen 
sections  form  the  sole  working  outfit  in  too  many  laboratories. 
The  better  trained  men  on  the  other  hand  try  to  make  their  diag- 
nostic problems  as  simple  and  easy  for  themselves  as  possible  by 
employing  the  best  available  technical  methods  so  as  to  be  able  to 
put  pos'tiveness  in  place  of  doubt.  Without  question  75  to  90%, 
perhaps  more,  of  all  diagnoses  can  be  correctly  made  on  tissues 
fixed  in  almost  any  way:  but  the  remaining  small  percentage  re- 
quires the  best  of  fixation  and  staining  to  render  possible  an  exact 
diagnosis.  Personally  I  am  a  great  believer  in  good  technical 
methods  as  a  foundation  for  pathological  work.  On  this  account 
I  have  been  persuaded  to  discuss  briefly  the  present  status  of  the 
histological  methods  ordinarily  used  in  a  pathological  laboratory 
and  to  call  attention  to  a  few  recently  published  procedures  which 
seem  promising. 

The  staining  of  tissues  embraces  a  series  of  steps  of  which  the 
actual  staining  is  usually  not  the  most  important.     The  vital  point 
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to  bear  in  mind  all  the  time  is  that  all  good  histological  work  is 
based  on  two  things,  on  obtaining  tissues  as  fresh  as  possible  and 
on  fixing  them  properly.  By  fresh  tissues  I  mean  preferably  those 
removed  at  surgical  operations  and  preserved  at  once.  Every 
minute's  delay  means  deterioration.  On  this  account  post  mortem 
material  is  much  less  valuable,  but  anything  under  three  hours 
may  be  regarded  as  fairly  good.  In  experimental  work  it  is  always 
advisable  to  kill  the  animals  (and  usually  to  bleed  them  at  once) 
instead  of  waiting  for  them  to  die. 

The  tissues  to  be  preserved  should  be  cut  in  thin  slices,  1  to 
4  mm.  thick.  The  reason  for  this  is  that  all  fixatives  penetrate 
slowly  and  the  cells  away  from  the  surface  undergo  retrograde 
■changes,  before  the  fixative  reaches  them,  as  readily  as  they  would 
in  the  body.  Organs  like  the  liver  and  spleen  must  be  cut  es- 
pecially thin  because  the  presence  of  much  blood  in  them  prevents 
the  penetration  of  the  fixing  reagents. 

Fixatives:  The  best  fixatives  are  combinations  of  reagents 
having  different  properties.  No  one  of  them  is  perfect.  The  one 
which  without  much  question  stands  at  the  head  of  the  list  as  the 
best  fixative  for  general  purposes  is  Zenker's  fluid,  but  it  has  cer- 
tain drawbacks.  For  one  thing  the  acetic  acid  penetrates  more 
rapidly  than  the  other  ingredients  and  dissolves  the  haemoglobin 
out  of  the  red  blood  corpuscles  below  a  certain  depth  from  the  sur- 
face. When  it  is  desned  to  preserve  certain  cytoplasmic  granules, 
as  for  example  in  the  islet  cells  of  the  pancreas,  the  acetic  acid 
must  be  omitted  or  replaced  by  formaldehyde,  but  the  resulting 
mixture  is  not  so  good. 

The  common  fixative  in  the  old  days  for  ordinary  routine  work 
was  alcohol;  nowadays  it  is  formaldehyde.  They  both  have  their 
uses  and  with  each  of  them  fair  work  may  be  done;  but  the  tend- 
ency of  too  many  men  is  to  depend  on  formaldehyde  almost  ex- 
clusively for  all  their  work. 

For  the  ordinary  routine  diagnosis  work  on  surgical  specimens 
a  mixture  of  ninety  parts  of  95%  alcohol  to  ten  parts  of  formalin 
can  be  highly  recommended.  It  has  some  of  the  good  properties 
of  both  reagents,  fixing  and  dehydrating  at  the  same  time.  In  ad- 
dition thin  sections  from  all  important,  fresh  or  interesting  speci- 
mens, especially  tumours,  should  be  preserved  in  Zenker's  fluid 
so  that  differential  stains  can  be  done  later  if  they  should  be  found 
necessary.  Other  fixatives  are  used  only  when  required  for  some 
definite  purpose  such  as  formaldehyde  for  fat,  spirochetes  or  nerve 
tissue  and  alcohol  for  pigments,  glycogen, biurate  of  sodium  crystals. 

Postmortem  material  should  be  preferably  preserved  in 
Zenker's  fluid  for  histological  study.     It  is  advisable  to  put  a  small 
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amount  in  formaldehyde  also  in  case  fat  or  pigment  stains  should 
be  required.  Occasionally  other  fixatives  are  needed  in  addition. 
Sections:  There  are  three  methods  of  obtaining  sections  of 
tissues,  either  after  paraffin  or  celloidin  embedding  or  after  freez- 
ing. The  paraffin  method  is  always  to  be  preferred  when  possible 
because  it  yields  the  thinnest  sections,  but  it  is  best  suited  only  to 
material  fixed  in  solutions  containing  chrome  salts,  such  as  Zen- 
ker's fluid.  After  formaldehyde  and  alcohol. fixation  there  is  alto- 
gether too  great  shrinkage. 

For  routine  surgical  work  the  choice  practically  narrows  down 
to  celloidin  sections  after  any  fixative  preferred,  or  to  frozen  sec- 
tions after  preservation  in  formaldehyde.  The  latter  method  ap- 
peals very  strongly  to  many  workers  but  personally  I  do  not  care 
for  it  except  for  certain  definite  purposes,  as  for  example  when  it  is 
desired  to  stain  for  fat.  On  the  other  hand  I  use  frozen  sections 
of  fresh  tissue  a  good  deal  when  rush  diagnoses  are  wanted. 

Dyes:  At  the  present  time  it  is  difficult  to  obtain  reliable 
staining  materials  as  the  old  supplies  give  out.  No  one  firm  is 
likely  in  this  country  to  control  all  the  business  of  testing  and  re- 
tailing the  various  dyes  needed  in  the  school  and  hospital  labora- 
tories, as  Gruebler's  did  in  Germany  before  the  war.  A  move- 
ment is  on  foot,  however,  at  the  present  time  to  improve  the  situa- 
tion. The  best  plan  seems  to  be  for  certain  laboratory  men  to 
test  out  the  products  of  the  most  reliable  manufacturers  and  then 
to  have  the  retailers  dispense  under  the  makers'  names  those 
products  which  have  been  found  satisfactory. 

Staining  Methods:  The  fii'st  thing  to  realize  when  it  comes 
to  staining  sections  is  that  it  is  impossible  to  build  up  a  good  sys- 
tem of  staining  methods  on  the  basis  of  fixation  in  formaldehyde. 
It  is  partly  on  this  account  and  partly  because  of  the  much  better 
preservation  of  tissue  elements  and  of  mitotic  figm-es  in  Zenker's 
fluid  that  this  solution  has  been  so  strongly  recommended  under 
fixatives. 

The  carmine  stains  are  little  used  nowadays  except  for  two 
purposes:  to  stain  tissues  in  bulk  and,  by  Best's  most  excellent 
method,  to  demonstrate  glycogen. 

Hematoxylin,  on  the  other  hand,  still  holds  its  own  and  is 
likely  to  continue  to  do  so  owing  to  its  property  of  combining  with 
a  number  of  different  metals  to  form  coloured  compounds  which 
have  various  intense  staining  properties.  Alum  hematoxylin, 
either  alone  or  with  eosin  for  contrast,  is  a  most  useful  nuclear 
stain  for  tissues  which  have  been  fixed,  whether  they  are  cut  by  the 
celloidin  or  freezing  method,  but  it  is  never  so  attractive  when  used 
on  paraffin  sections.     As  for  staining  the  myelin  sheaths  of  nerves 
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nothing  has  been  found  so  far  (except  osmic  acid)  to  replace  its 
compounds  with  chromium,  copper  and  iron.  Hematoxyhn  is 
also  exceedingly  useful  in  combination  with  tungsten  for  demon- 
strating neuroglia,  fibroglia  and  myoglia  fibrils.  Another  useful 
compound  with  iron  appears  in  Verhoeff's  stain  for  elastic  fibers 
after  Zenker's  fixation. 

Of  the  many  aniline  dyes  in  the  market  only  a  very  few  are 
used  commonly  in  pathological  laboratories.  At  the  head  of  the 
list  is  methylene  blue.  For  tissues  it  finds  its  greatest  value  as 
a  nuclear  and  bacterial  stain  in  contrast  with  eosin  after  Zenker 
fixation.  No  other  staining  combination  approaches  it  in  in- 
tensity, brilhancy  and  general  usefulness.  It  is  also  used  exten- 
sively in  LoefRer's  and  other  solutions  for  the  staining  of  smear 
preparations  of  bacteria  in  general  and  of  the  diphtheria  bacillus 
in  particular. 

Methylene  blue  has  the  property  of  undergoing  chemical 
change  and  giving  rise  to  methylene  azur  and  methylene  violet, 
slowly  under  ordinary  conditions,  but  rapidly  under  the  action  of 
alkalies  and  heat  (Unna's  polychrome  methylene  blue).  It  also 
combines  chemically,  like  methylene  azur,  with  eosin  (Giemsa's 
Azur  II)  to  form  a  neutral  stain  (Giemsa's  Azur  II  eosin).  A 
successful  Romanowski  stain  embodies  these  two  principles  al- 
though at  first  they  were  not  fully  understood.  Now  there  are  many 
published  methods  for  making  solutions  combining  these  two 
principles  and  useful  for  various  purposes. 

Methyl  (or  gentian)  violet  is  extensively  employed,  aside 
from  its  use  to  demonstrate  amyloid,  chiefly  in  one  way,  in  the 
Gram  stain  and  its  modifications.  Stirling's  solution  has  proved 
itself  most  valuable,  at  least  for  staining  smears,  on  account  of  its 
keeping  qualities  owing  to  the  low  percentage  of  anilin  present. 
When  the  classical  solution  is  desired  it  is  best  to  keep  Weigert's 
two  permanent  stock  solutions  on  hand  and  combine  them  as 
needed. 

For  sections  a  preliminary  contrast  stain  with  lithium  car- 
mine is  usually  employed,  but  for  Zenker  fixed  tissues  it  is  necessary 
to  use  a  light  stain  with  alum  hematoxylin  followed  by  eosin  in 
order  to  get  a  good  contrast.  Another  method  recently  intro- 
duced is  to  stain  first  with  Goodpasture's  carbol-anilin  fuchsin, 
followed  by  a  Gram-Weigert,  as  suggested  by  MacCallum  {J.  Am. 
Med.  Assoc,  1919,  LXXII,  193).  By  this  method  both  the  Gram- 
positive  and  the  Gram-negative  organisms  are  stained  intensely. 

For  smear  preparations  stained  by  Gram  the  general  contrast 
stain  for  many  years  was  Bismark  brown.  Later  this  was  re- 
placed by  pjo^onin.     For  the  past  three  years  this  dye  has  not  been 
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on  the  market,  so  dilute  carbol-fuchsin  has  been  used  in  many 
laboratories.  This  is  a  dangerous  procedure  because  overstaining 
occurs  so  readily  that  the  methyl  violet  is  washed  out  making 
Gram-positive  organisms  appear  Gram-negative.  In  one  labora- 
tory the  carbol-fuchsin  was  allowed  to  stay  on  the  smears  for  five 
minutes.  As  a  result  all  the  organisms  were  stained  red.  A  dilute 
solution  of  safranin  O,  one-twentieth  of  one  per  cent.,  for  twenty 
seconds,  will  be  found  very  satisfactory. 

Fuchsin  serves  two  good  purposes:  to  stain  the  tubercle  and 
other  acid-fast  bacilli  and  to  stain  hemofuscin.  The  best  con- 
trast stain  is  furnished  by  alum  hematoxylin  for  sections  and 
methylene  blue  for  smears. 

Thionin  used  in  a  one  per  cent,  solution  in  20%  alcohol  will 
be  found  most  satisfactory  for  staining  frozen  sections  of  fresh 
tissue  when  rush  diagnoses  are  required.  Stain  the  sections  on 
the  slide  for  one  half  to  one  and  a  half  minutes,  wash  off  in  water 
and  mount  in  water.  The  stain  is  metachromatic;  nuclei  blue  to 
purple,  collagen  fibres  pink. 

Acid  fuchsin  is  useful  in  combination  with  picric  acid  (van 
Gieson)  for  staining  collagen  fibrils  after  any  fixative.  Used  in  the 
aniline  blue  method  for  collagen  after  Zenker-fixation  a  much  more 
intense  differential  colouring  is  obtained;  nuclei  and  neurogha, 
fibroglia  and  myoglia  fibrils  red;  collagen  fibrils  blue.  After  other 
fixatives  the  results  are  not  satisfactory.  The  great  fault  of  the 
stain  is  that  the  red  is  not  permanent. 

The  following  methods  may  prove  useful : 

K.  N.  Atkins  (/.  BacL,  1920,  V,  321-324)  recommends  the 
following  modifications  of  the  Gram  method. 

Staining  Solution: 

Gentian  violet,  saturated  solution  in  95%  alco- 
hol        I 

1%  aqueous  solution  of  aniline  sulphate 3 

The  sulphate  of  aniline  is  stable  either  dry  or 

dissolved  in  water. 
The  gentian  violet  solution  keeps  indefinitely. 

lodin  Solution: 

lodin   2.gms 

Normal     solution     of     sodium     hydrate 

(NaOH)    ^..     10. cc. 

Water   90. cc. 

Dissolve  the  iodin  in  the  sodium  hydrate,  then  add 
the  water. 
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Directions: 

1.  Stains  smears,  one  minute. 

2.  Wash  quickly  in  water. 

3.  lodin  solution  one  minute. 

4.  Wash  in  water. 

5.  Alcohol,  dry,  mount. 

As  soon  as  the  iodin  is  poured  on  the  preparation 
the  aniline  sulphate  is  decomposed  and  the  condi- 
tions are  then  as  in  the  classical  Gram  stain. 

J.'Beauverie  {Compt.  rend.  soc.  de  hioL,  Paris,  1917,  LXXX, 
609).  ^ 

Method  for  staining  the  metachromatic  granules  of  the  diph- 
theria bacilkis. 

1.  Fix  in  alcohol  (not  by  heat). 

2.  Stain  2-3  minutes  wth  aqueous  or  Loeffler's  so- 

lution of  methylene  blue. 

3.  Wash  in  water. 

4.  Lugol's  solution,  2-3  minutes. 

5.  Wash  in  water,  dry  and  mount. 

A  counterstain  with  1%  eosin  gives  a  fine  double  stain. 

E.  Kongsted  (Centralbl.  f.  Bakteriologie,  1920,  LXXXIV, 
513-515)  claims  as  the  result  of  a  comparative  study  that  the  Her- 
man method  of  staining  tubercle  bacilli  gives  more  reliable  re- 
sults than  the  Ziehl-Neelsen.  Herman's  method  {Annales  de 
Ulnst.  Pasteur,  1908,  p.  92)  is  as  follows; 

3%  solution  of  crystal  violet  in  95%  alcohol  ...     1 
1%  aqueous  solution  of  ammonium  carbonate     3 
Always  mix  fresh  for  staining. 

Directions: 

1.  Steam  one  minute. 

2.  Decolourize   in   10%   nitric   acid  one   minute. 

3.  Wash  in  water. 

4.  95%  alcohol,  dry,  mount. 

For  contrast  stain  use  1%  eosin. 

A.— Ch.  Hollande  {Compt.  rend.  soc.  de  hiol.,  Paris,  1918, 
LXXXI,  223-225)  recommends  pure  amylic  alcohol  in  place  of 
absolute  ethyl  alcohol  for  dehydration.  It  has  two  advantages  be- 
sides a  lower  cost.  It  does  not  readily  take  up  moisture  from  the 
air,  and  in  embedding  tissues  they  can  be  passed  directly  from  it 
to  liquid  petroleum  and  then  into  paraffin.  Experience  has  shown 
that  tissues  can  stay  indefinitely  in  liquid  petroleum  without  in- 
jury. 

In  dehydrating  sections  he  passes  them  through  the  following 

series : 

95%  alcohol. 

amylic  alcohol, 

equal  parts  of  amylic  alcohol  and  xylol, 

xylol  and  balsam. 
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TECHNIQUE   OF   THE   PREPARATION   OF   SERIAL 

SECTIONS    OF    THE    BRAIN    FOR 

MICROSCOPICAL  STUDY 

Edna  G.  Dyar 

Chief  Technician,  St.  Elizabeth's  Hospital,  Washington,  D.C. 

The  purpose  of  this  article  is  to  give  in  general  the  various 
procedures  involved  in  the  preparation  of  the  brain  for  microscop- 
ical study.  The  steps  include  all  the  processes  from  the  removal 
of  the  brain  from  the  body  to  the  completed  mounts  and  are  given 
in  consecutive  order.  The  following  enumeration  gives  a  brief 
outline  of  the  steps  to  be  considered:  removal  of  brain  from 
body;  fixation  of  brain;  gross  examination;  determination  of 
pathological  condition  and  of  method  of  staining  to  be  followed; 
dehydration  of  tissue;  embedding  of  tissue;  blocking  of  tissue; 
mounting  of  block;  sharpening  of  knife;  cutting  and  numbering 
of  sections;  staining,  dehydrating  and  mounting  of  sections. 

removal  of  brain 

In  our  institution  the  removal  of  the  brain  is  done  by  the 
circular  incision  method  as  given  in  Cattell,  Post  Mortem  Pathol- 
ogy, 1906,  or  Wadsworth,  1915.  The  physical  diagnosis  and  the 
a,ppearance  of  the  brain  determine  whether  or  not  the  cord  will  be 
taken  out.  If  it  is  to  be  removed,  the  method  given  in  the  authori- 
ties just  named  is  followed. 

fixation  of  brain 

In  all  probability,  formaldehyde  is  finding  its  greatest  use  as 
a  fixative  of  the  central  nervous  system.  It  penetrates  and  fixes 
with  great  rapidity.  A  whole  brain  will  be  so  well  fixed  in  two 
to  three  weeks  that  serial  sections  can  be  made  through  it  without 
fear  of  the  internal  structures  being  improperly  fixed  or  their 
general  architecture  altered.  This  preliminary  fixation  may  be 
followed  to  good  advantage  by  other  fixing  or  hardening  agents 
which  not  only  enables  the  tissue  to  resist  the  shrinking  effects 
of  alcohol  but  also  serves  a  second  purpose  of  mordanting,  this 
being  especially  true  in  the  Weigert  stain  for  myelin  sheaths.  To 
properly  fix  the  brain  it  should  be  immersed,  dorsal  surface  down, 
in  a  ten  per  cent,  formalin  solution,  allowed  to  rest  on  a  cotton 
pad,  and  turned  every  twenty-four  hours  for  several  days  to  pre- 
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vent  flattening;  or  suspended  in  the  solution  from  the  cover  by  a 
string  tied  about  the  basilar  vessels. 

GROSS   EXAMINATION 

At  the  time  of  autopsy  the  brain  is  examined  externally  for 
general  appearance,  atrophy,  lesions,  indication  of  haemorrhage, 
tumors  and  the  like.  If  it  is  desired  to  ascertain  the  internal 
condition  at  this  time  the  horizontal  cut  (See  Fig.  1  and  2)  should 
be  made  in  preference  to  the  transverse  one.  However,  from  the 
standpoint  of  a  well  shaped  specimen  after  fixation,  it  is  advisable 
to  fix  the  brain  before  cutting.  Blocks  may  be  taken  from  the 
frontal,  central,  and  occipital  regions  of  the  cerebrum,  from  the 
cerebellum  and  the  cord  for  routine  diagnosis.  Photographs 
should  be  taken  of  the  brain  either  in  the  fresh  or  fixed  condition 
to  show  lesions  on  the  surface.  If  the  brain  is  to  be  sectioned 
serially,  it  is  cut  after  fixation  into  blocks  of  the  desired  thickness 
and  photographs  taken  of  the  cut  surfaces.  When  cutting  the 
brain  into  blocks,  due  regard  should  be  taken  of  the  lesions  present 
to  preserve  them  in  their  entirety  as  far  as  possible,  as  many  sections 
on  the  surface  of  the  block  are  lost  in  the  leveling  process  when  cut- 
ting. If  cut  carefully  in  the  gross,  a  brain  may  be  divided  into  two 
or  three  centimeter  thick  blocks  or  the  entire  brain  may  be  cut 
into  two  or  three  blocks,  as  desired.  Of  course  the  latter  method 
is  preferable  if  there  is  an  extensive  lesion,  for  otherwise,  many  of 
the  sections  through  the  extent  of  the  lesion  would  be  lost  in  the 
cutting  process. 

determination  of  the  general  pathological  con- 
dition  AND   OF  THE  METHOD   OF  STAINING 

The  pathology  of  the  brain  and  the  elements  to  be  stained 
determine  the  technique.  Weigert  or  Weigert-Pal  methods  are 
generally  used  on  these  sections  as  a  large  part  of  the  staining  is 
for  mj^elin  sheaths.  The  latte-r  can  be  followed  by  a  carmine 
counter  stain  for  cells.  If  the  Weigert.  stain  is  to  be  used  the 
tissue  can  be  mordanted  either  in  the  block  or  in  the  section,  while 
in  the  latter  case  only  the  block  mordanting  is  satisfactory;  six 
weeks  to  two  months  mordanting  is  sufficient  with  Miillers  fluid 
or  potassium  bichromate  and  chromium  fluoride.  In  the  section 
mordanting  two  days  with  potassium  bichromate  and  chromium 
fluoride,  or  bichromate  alone  gives  very  satisfactory  stains.  A 
general  cell  stain  such  as  haematoxylin  and  eosin  or  a  specific 
cell  stain  as  neutral  red  can  be  used  if  desired  instead  of  a  fiber 
stain. 
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DEHYDRATION 

Dehydration  of  large  blocks  of  tissue  should  be  gradual  and 
should  be  complete  for  each  percentage  of  alcohol.  This  process 
may  be  accomplished  by  the  use  of  gradually  increasijig  grades  of 
alcohol  from  50  per  cent,  to  absolute  or  by  the  application  of  grades 
from  80  per  cent,  to  absolute  in  changes  of  5  per  cent.  The  length 
of  time  for  the  bath  of  each  percentage  of  alcohol  depends  on  the 
thickness  of  the  block  and  the  percentage  of  the  alcohol.  Opinions 
on  this  length  of  time  vary  to  a  considerable  extent.  One 
method  which  works  satisfactorily  recommends  one  hour  in  each 
bath  of  alcohol  for  each  millimeter  in  thickness  of  the  tissue  block. 
It  is  also  generally  advisable  to  add  a  few  hours  to  make  the 
dehydration  a  sure  thing.  The  tissue  may  be  transferred  from 
the  absolute  alcohol  directly  into  the  5  per  cent,  celloidin'  for 
infiltration,  but  since  alcohol  and  ether  in  equal  parts  are  the 
solvent  for  celloidin,  the  latter  will  penetrate  more  effectively  if 
the  tissue  has  a  bath  of  this  mixture.  This  bath  should  be  of 
the  same  length  of  time  as  that  of  the  absolute  alcohol. 

IMBEDDING 

Infiltration  with  celloidin  being  done  slowly  and  in  the  cold 
does  not  shrink  the  tissue  appreciably.  The  main  portion  of  the 
infiltration  should  take  place  in  the  five  per  cent,  solution,  the 
ventricles  becoming  filled  and  all  the  internal  structures  well 
supported  and  held  together.  A  2  cm.  block  should  remain  in  the 
5  per  cent,  solution  for  one  to  two  months;  a  7  to  9  cm.  block, 
four  to  five  months.  It  is  advisable  to  leave  the  blocks  in  the  thin 
solution  if  not  ready  to  cut  rather  than  in  the  10  per  cent,  solution 
or  hardened  in  the  block.  The  blocks  should  remain  in  the  10 
per  cent,  solution  for  from  three  weeks  to  two  or  three  months. 

BLOCKING 

Preparatory  to  blocking  the  tissue  a  box  of  stiff  firm  paper 
is  made  with  mitered  corners  and  sides  sufficiently  high  to  allow 
for  a  considerable  layer  of  celloidin  above  the  tissue.  The  box  is 
rubbed  on  the  inside  with  glycerine  to  prevent  sticking  of  the 
celloidin  to  the  paper.  Sufficient  20  per  cent,  celloidin  to  cover 
the  bottom  of  the  box  is  poured  in,  the  block  of  tissue  rinsed  in 
ether  and  put  in  place  in  the  box  and  celloidin  poured  around  it 

1  Celloidin  is  the  general  term  used  to  indicate  any  of  the  gun  cotton 
by-products  which  are  manufactured  in  the  United  States,  such  as  parlodion, 
histoloid,  bioloidin,  etc. 
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until  it  is  well  covered.  The  box  is  then  placed  in  an  ether  atmos- 
phere to  remove  the  bubbles  in  the  celloidin,  which  may  require 
from  a  few  hours  to  overnight.  This  procedure  also  allows  the 
thick  celloidin  to  very  intimately  surround  the  block  although 
it  does  not  actually  penetrate  it.  When  the  bubbles  are  entirely 
gone  and  there  is  still  a  good  layer  of  celloidin  over  the  tissue  the 
cover  of  the  dish  is  removed  slightly  to  allow  the  air  to  enter  in 
oi'der  to  harden  the  surface  of  the  celloidin.  Gradually  the  cover 
may  be  entirely  removed  and  when  the  celloidin  is  hard  enough 


(ROLIlNOO) 


Fig.  I. 

Photograph  showing  line  of  cut  at  A-B  for  exposing  interior  of  brain 
for  postmortem  examination.  (Pathological  Laboratory,  St.  EMzabeth's 
Hospital.) 

so  that  it  is  not  dented  by  the  addition  of  alcohol,  80  per  cent,  alco- 
hol is  poured  into  the  box  and  around  it  to  continue  the  hardening 
of  the  celloidin  toward  the  centre.  Chloroform  may  be  used 
instead  of  alcohol  if  desired.  The  result  should  be  a  hard,  nearly 
transparent  block  in  which  the  tissue  is  easily  seen.  As 
the  block  becomes  firm  the  paper  should  be  gradually  torn  away 
to  allow  for  faster  hardening  on  the  interior.  This  hardening 
process  often  requires  two  to  three  or  four  days  depending  on  the 
size  of  the  block. 

mounting 


When  mounting  these  large  blocks  it  is  advisable  to  follow 
the  same  method  each  time  in  regard  to  the  anterior  and  posterior 
surfaces.     For  instance,  if  the  section  is  to  be  mounted  on  the 
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slide  to  conform  to  its  location  in  the  brain,  then  it  is  most  con- 
venient to  cut  from  the  anterior  surface  of  the  block  which  means 
that  its  posterior  surface  is  placed  next  to  the  mounting  block. 
If  this  arrangement  is  taken  into  consideration  when  the  tissue  is 
placed  in  the  box  in  the  thick  celloidin,  the  anterior  surface  of  the 
block  may  be  placed  on  the  bottom  of  the  box  and  the  layer  of 
celloidin  over  the  tissue  will  serve  as  a  base  for  mounting  the 
hardened  block.  The  lower  surface  should  be  scored,  the  mount- 
ing block  and  the  scored  portion  of  the  celloidin  block  well  dehyd- 
rated with  ether,  the  two  cemented  together  with  thick  celloidin, 
and  then  placed  in  the  same  hardening  solution  as  the  celloidin 
block  was  in  previously,  that  is:  80  per  cent,  alcohol  or  chloroform. 
The  block  will  be  firm  and  ready  for  cutting  in  about  24  hours. 

sharpening  of  the  knife 

A  knife,  well  sharpened  over  the  greater  portion  of  the  edge, 
is  an  essential  factor  when  cutting  large  sections  as  there  is  very 
little  opportunity  for  shifting  it  to  change  its  position.  This 
sharpening  may  be  accomplished  by  the  use  of  hones,  a  glass  plate 
or  strops.  In  every  case  a  back  or  roll  for  the  knife  should  be 
used  and  especial  care  should  be  taken  to  adjust  it  the  same  at 
all  times. 

When  the  knife  for  a  large  microtome,  such  as  the  Sartorius, 
IS  new  it  generally  does  not  have  a  bevel  and  its  edge  is  not 
plane  so  that  there  are  many  points  on  the  edge  which  do 
not  touch  a  level  glass  plate.  This  fact  must  be  taken  into  con- 
sideration when  sharpening.  In  such  a  condition,  and  if  the  knife 
is  to  be  kept  without  a  bevel  (which  is  really  preferable)  it  must 
be  sharpened  on  strops.  For  this  purpose  three  strops  with 
different  grades  of  abrasive  mixtures  are  necessary  for  the  quickest 
results  and  a  good  edge.  Strops  12  by  55  cm.  have  proved  satis- 
factory (See  Fig.  3).  Emery  flour  for  the  first  one,  two  parts  of 
rouge  and  one  part  of  diamantine  No.  1  for  the  second,  in  each 
case  the  powders  thoroughly  mixed  and  ground  with  neatsfoot 
oil,  applied  and  rolled  into  the  strops;  and  a  plain  oil  dressing  for 
the  third,  has  provided  three  strops  which  have  given  good  service. 
The  emery  strop  removes  the  nicks  and  turned  edges  and  grinds 
generally;  the  rouge  and  diamantine  strop  sharpens  and  the  oil 
strop  polishes.  But  continued  stropping  produces  a  round  edge 
and  when  this  occurs  the  knife  must  be  put  onto  a  hone  or  a  glass 
plate  to  secure  a  sharp  edge  which  in  turn  produces  a  bevel.  In 
general  the  hones  available  are  too  small  for  sharp?ning  a  45  cm. 
knife  and  in  time  the  hone  will  cause  the  formation  of  a  concave- 
shaped  edge  from  end  to  end  of  the  knife. 
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When  the  knife  is  sharpened  on  a  glass  plate  it  must  be 
ground  down  so  that  at  least  the  entire  middle  portion  of 
the  knife  edge  (that  used  in  cutting)  comes  in  contact  with 
the  plate  on  both  sides.  This  is  important,  otherwise  there 
will    be    an    uneven    sharpness    of    the    edge   with   a   resulting 


Fig.  II. 

Photograph  showing  cut  .section  of  brain  cafter  procedure  in  Fig.  I., 
looking  from  above  downward.  (Pathological  Laboratory,  St.  Elizabeth's 
Hospital.) 


unevenness  in  the  cutting  of  the  sections.  Emery  for  the 
grinding,  diamantine  No.  1  for  the  sharpening  and  diamantine 
No.  2  for  the  polishing  are  used  on  the  glass  plate.  In  all  cases 
where  emery  is  used  it  should  be  carefully  prepared  to  remove  any 
gritty  particles.  To  do  this  mix  the  emery  with  a  small  amount 
of  water  to  make  a  paste,  dilute  gradually,  wash  well  and  allow  it 
to  settle.  Some  preparations  of  emery  will  give  a  layer  of  the 
fine  grade  on  the  surface  of  the  water  and  the  coarser  at  the  bot- 
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torn.  Remove  these  two  separately,  wash  again,  filter,  dry  on 
filter  paper  and  bottle  for  use.  To  prepare  emery  or  diamantine 
for  use  on  the  glass  plate,  grind  it  into  a  smooth  paste  with  a  small 
amount  of  water,  gradually  adding  more  water  until  there  is 
sufficient  fluid  to  cover  the  central  portion  of  the  plate.  Distilled 
water  should  be  used  and  all  dust  removed  from  the  plate  before 
mixing  the  pastes.  As  is  the  case  with  any  knife  the  bevel,  if 
there  is  one,  should  be  sharp  and  smooth  a^  well  as  the  edge. 
The  type  of  edge  may  be  watched  under  the  microscope  and  the 
sharpness  tested  by  any  one  of  the  various  methods. 

CUTTING   AND    NUMBERING    OF   THE    SECTIONS 

The  Sartorius  microtome  is  one  of  the  large  machines  for 
cutting  celloidin  sections  of  brain  or  other  blocks  and  is  the  one 
used  at  St.  Elizabeth's  Hospital.  It  is  fitted  with  all  of  the  neces- 
sary mechanical  appliances,  is  supplied  with  a  pan  to  be  filled  with 
alcohol  in  which  the  sections  float  off  easily  when  cut  and  in 
addition  has  been  equipped  to  operate  by  electricity. 

When  cutting  any  number  of  sections  it  is  advisable  that  some 
method  be  found  to  keep  them  in  serial  order  through  the  staining, 
dehydrating  and  mounting.  The  quickest  and  only  sure  method 
consists  in  numbering  the  section  itself  on  the  celloidin  margin 
which  surrounds  the  tissue,  and  not  on  the  paper  on  which  the 
section  is  carried.  The  Bates  Numbering  Machine,  which  works 
automatically  and  consecutively,  accomplishes  the  work  veiy 
effectively.  The  ink  supplied  with  the  machine  is  entirely  satis- 
factory. The  pressure  administered  when  the  numbers  are  ap- 
plied stencils  them  into  the  celloidin  and  there  is  no  danger  of  the 
digits  being  washed  or  rubbed  off.  Nmnbering  may  be  done  at 
the  time  of  cutting  and  the  sections  to  be  stained  removed  from  the 
series.  To  accomplish  this,  as  the  section  is  taken  up  on  onion- 
skin paper,  it  is  placed  on  a  pad  of  blotting  paper  and  the  machine 
pressed  down  to  make  the  number.  One  individual  can  handle 
the  cutting  and  another,  the  numbering.  If  everything  is  working 
satisfactorily  two  persons  can  cut  and  number  from  75  to  100 
sections  an  hour.  For  the  first  general  survey  of  such  serial  sec- 
tions of  a  brain  every  tenth  section  may  be  removed  from  the 
first  staining,  the  other  sections  being  kept  in  serial  order  if  any 
of  them  are  desired  later.  For  Weigert  staining  60  microns  is  a 
desirable  thickness  for  the  sections  while  for  cell  stains,  especially 
neutral  red,  they  should  not  be  over  50  microns. 
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STAINING,    DEHYDRATING    AND    MOUNTING 

These  processes  are  carried  out  in  accordance  with  the  methods 
giv(Mi  in  the  various  texts. 


Fig    III. 

Photograph  showing  strops  and  trestle  for  sharpening  large  microtome 
knives.     (Pathological  Laboratory,  St.  Elizabeth's  Hospital.) 


The  technique  involved  in  the  preparation  of  neurological 
material  as  used  by  different  investigators  is  essentially  the  same, 
although  the  methods  employed  may  vary  to  a  considerable  extent. 
In  this  article  I  have  endeavoured  to  lay  stress  on  some  of  the  pro- 
cesses accomplishing  definitely  known   results. 
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MYELIN  STAINS  FOR  ROUTINE  WORK 

J.  R.  Perdrau,  M.B.,  B.S.  (Lend.) 

From  the  Pathological  Laboratory  of  the  Lambeth  Infirmary, 
London,  England 

One  of  the  difficulties  which  the  beginner  has  to  face  in 
neuropathology  is  the  choice  of  one  out  of  the  large  number  of 
modifications  of  the  methods  in  common  use  for  the  demonstra- 
tion of  particular  elements  in  nervous  tissues.  No  claim  for 
originality  is  made  for  either  of  the  two  given  here.  They  have 
been  used  for  a  number  of  years  in  a  large  variety  of  nervous 
lesions  and  the  results  have  been  quite  constant.  Both  methods 
can  be  stronglj^  recommended  for  routine  work, 

Pal-Kultschitzky  Method  for  Normal  Myelin 

Uniformly  good  results  have  been  obtained  in  normal  and 
pathological  human  material  with  the  following  modification  of 
the  Weigert-Pal  myelin  stain  with  which  I  have  worked  success- 
fullj^  for  years. 

The  proposed  modification  is  quite  reliable  and  gives  a  good 
stain  even  of  the  finest  medullated  nerve-fibres.  It  is  particularly 
suitable  for  routine  work  and  offers  the  advantage  of  being  applic- 
able to  material  which  has  been  kept  in  formalin  even  for  several 
years  without  having  recourse  to  subsequent  long  chromatisation. 
The  minimum  time  for  a  good  fixation  of  relatively  small  pieces 
in  10  per  cent,  formalin  has  been  found  to  be  about  ten  days. 
Large  pieces,  such  as  the  medulla  oblongata,  pons,  or  whole 
brains,  should  be  fixed  in  10  or  15  per  cent,  formalin  (prepared 
with  tap  water)  for  not  less  than  twenty  days  in  the  case  of  the 
mid-brain  and  about  two  months  for  whole  brains.  The  fixing 
solution  should  be  changed  from  time  to  time. 

For  the  actual  execution  of  the  modification,  pieces  or  slices 
not  thicker  than  |-1  cm.  are  cut  from  the  formalin  material  and 
directly  put  in  Weigert's  mordant:  potassium  bichromate, 
2.5  grm.;  fluorchroma,  12.5  grm.;  distilled  water,  500  cc.  Here 
they  are  left  for  about  eight  daj's  at  room  temperature.  This 
should  be  prolonged  to  ten-twenty  days  for  large  slices  of  medulla, 
pons,  cerebellum  or  cerebrmn.  I  have  little  experience  of  mor- 
danting very  large  slices  of  whole  brains,  but  I  would  advise  leav- 
ing them  in  the  mordant  for  thirty  days,  the  fluid  being  changed 
several  times.     It  is  not  advisable  to  mordant  tissues  for  periods 
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longer  than  the  stated  ones.  Attempts  were  made  to  hasten  the 
mordanting;  by  using  an  incubator  at  36°-37°  C.  but  the  results  were 
not  satisfactory  as  the  tissues  became  brittle  and  the  edges  of  the 
pieces  somewhat  altered  by  the  excessive  action  of  the  mordant. 

After  mordanting,  the  pieces  are  washed  in  running  tap 
water  overnight  and  passed  slowly  through  alcohols  of  ascending 
strength  and  embedded  in  celloidin  in  the  usual  way.  Embedding 
in  gelatin  was  attempted  but  without  satisfactory  results.  Sec- 
tions of  30  cc.  or  thicker,  are  cut  and  transferred  to  distilled  water 
which  is  repeatedly  changed.  Should  it  become  evident  in  cutting 
that  the  mordant  has  not  penetrated  sufficiently  deeply  into  the 
tissue,  the  sections  should  be  put  back  into  the  mordant  for  two- 
three  days  before  staining.  The  washed  sections  are  transferred 
to  Kultschitzky's  hsematoxylin  and  there  left  for  about  twenty- 
four  houi-s.  A  longer  stay,  though  harmless,  is  of  no  particular 
advantage.  The  stained  sections  are  washed  in  distilled  water 
and  then  placed  in  another  vessel  of  distilled  water  to  which 
1.-3.CC.  of  a  saturated  solution  of  lithium  carbonate  per  about 
200  cc.  of  water  have  been  added..  They  are  moved  about  in 
this  bath  and,  if  necessary,  transferred  into  a  fresh  one  until  the 
celloidin  surrounding  the  sections  is  almost  colourless.  This 
treatment  is  important  because  it  uniformly  removes  the  excess 
of  stain  and  markedly  shortens  the  time  required  for  the  differen- 
tiation. Moreover,  it  ensures  a  pure  blue-black  stain  of  the  nor- 
mal myelin,  while  no  brownish  patches  are  left  in  those  parts 
which  should  be  colourless. 

After  fuither  rapid  washing  in  distilled  water,  the  sections 
are  decolourised  as  usual  by  Pal's  method,  the  stay  in  the  solution 
of  potassium  permanganate  varying  from  one  to  five  minutes 
according  to  the  thickness  of  the  sections.  After  a  thorough 
washing  they  are  left  overnight  in  a  fresh  quantity  of  distilled 
water  to  which  a  trace  of  lithium  carbonate  has  been  added. 
They  are  then  ready  for  mounting  in  the  usual  way. 

Should  a  counterstain  be  desired,  alum-carmine  is  preferable 
for  ordinary  work,  whilst  eosin  is  the  best  for  specimens  which  are 
to  be  photographed. 

To  distinguish  the  sides  of  pieces  of  spinal  cord,  medulla  or 
pons,  before  the  sections  are  cut,  the  following  simple  method  has 
been  found  useful : 

When  the  pieces  are  removed  from  the  formalin,  one  of  the 
two  sides,  e.  g.,  the  right,  is  dried  with  a  cloth  and  a  black  streak 
made  with  drawing  ink.  This  is  allowed  to  dry  and  the  tissues 
are  then  put  into  the  mordant.  The  black  streak  is  easily  recog- 
nised in  the  celloidin  blocks  which  are  pared  differently  on  the  two 
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sides,  the  uneven  one  being  generally  that  on  which  the  streak  was 
made.  The  right  and  left  sides  of  the  cord  or  medulla  are  thus 
easily  recognised  in  the  sections.  These,  if  belonging  to  different 
levels,  e.g.  of  the  cord,  can  be  mounted  on  the  same  slide  as  fol- 
lows :  When  the  slide  is  on  the  stage  of  the  microscope,  the  ventral 
surfaces  are  nearest  to  one,  with  the  lowest  level  of  the  cord  to  the 
left  and  the  highest  to  the  right,  whilst  the  left  side  of  each  level  is 
also  to  one's  left  and  the  right  is  to  one's  right.  This  method  of 
mounting  greatly  facilitates  the  study  of  the  same  tract  at  dif- 
ferent levels. 

Marchi-Busch  Method  for  Recent  Degeneration  of 

Myelin 

Tissues  are  fixed  in  just  the  same  way  as  for  the  Pal-Kult- 
schitzky  method.  Thin  pieces  \  cm.  thick  are  cut  and  trans- 
ferred without  washing  into  Busch's  fluid:  (osmic  acid  1  part- 
sodium  lodate,  3  parts;  aq.  dest.  SOOparts).  They  are  left  here  for 
one  week,  a  little  of  the  fresh  solution  being  added  every  other 
day. 

The  pieces  of  tissue  should  be  turned  over  every  day  to  ensure 
uniform  penetration.  Again  for  large  pieces,  such  as  pons  etc 
the  staining  should  be  continued  for  several  days  longer  according 
to  size.  The  pieces  are  next  washed  in  running  water  and  carried 
into  celloidin  as  usual.  Sections  not  more  than  30  cc.  thick  are 
cut.  It  will  be  found  that  recently  degenerated  myehn,  the  lipo- 
chrome  of  ganglion  cells  and  normal  fat  are  stained  black,  the  rest 
of  the  section  being  a  dirty  yellow  in  colour.  The  greater  part 
of  this  yellowish  stain  should  be  removed  by  treating  the  sections 
by  Pals  decolourising  method  (a  stay  of  5  minutes  in  the  pot- 
permanganate  solution  is  usually  suflicient). 

After  thorough  washing  in  distilled  water,  the  sections  are 
counterstamed  with  alum-carmine  and  finally  mounted  in  chlo- 
roform-balsam and  never  in  xylol-balsam. 

During  my  five  years'  experience  of  this  method  I  have  found 
that  It  possesses  the  following  advantages  over  Marchi's  original 
method:  ^ 

(1)  The  length  of  time  is  shortened  from  three  weeks  to  one 

(2)  The  cost  of  the  reagent  is  less,  ' 

(3)  The  tissues  do  not  become  brittle, 

(4)  Its  penetrating  powers  are  far  superior. 

(5)  It  is  applicable  to  all  kinds  of  tissues  besides  nervous 
ones. 

The    accompanying    microphotographs,     Figures    1    and    2 
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(magn:  x  7|)  illustrate  the  results  obtained  by  the  two  methods. 
They  are  from  a  case  of  syphilis  of  the  centralnervous  system,  the 
two  main  lesions  being  a  gumma  in  the  left  motor  area  and  a 
pachymeningitis  in  the  lower  dorsal  region  which  resulted  in  a 
compression  myelitis. 

As  the  two  lesions  were  progressive  both  methods  yielded 
positive  results. 

Fig.  1.  Pal-Kultschitzky.     Motor  decussation. 

Fig.  2.  Marchi-Busch.     Level  just  below  the  former. 

In  both  a  descending  degeneration  of  the  left  direct  pyramidal 
tract  and  right  crossed  pyramidal  tract  can  be  seen,  as  well  as  an 
ascending  degeneration  of  both  direct  cerebellar  tracts  and  both 
postero-median  tracts.  It  is  obvious  from  the  illustrations  that 
the  descending  degeneration  is  older  and  more  severe  than  the 
ascending  one. 
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Posterior 


^ 
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Figures  3  and  4  are  actual  size  illustrations  of  the  method  of  mounting. 
Fig.  3  is  from  a  case  of  disseminated  sclerosis  and  Fig.  4  from  a  case  of  sub- 
acute combined  degeneration.  The  method  of  staining  is  the  Pal-Kultschitzky 
one  described  in  this  paper.  The  bottom  row  in  each  case  has  been  counter- 
stained  with  alum-carmine. 
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WARTHIN'S   MOLASSES    PLATE  METHOD  AS  APPLIED 
AT  LAKESIDE  HOSPITAL,  CLEVELAND,  OHIO* 

H.  Goldblatt,  B.A.,  M.D. 

Late  Resident  Pathologist,  Lakeside  Hospital 
Cleveland,  Ohio 

This  method  was  the  gradual  outcome  of  successive  attempts 
made  by  many  investigators  working  with  various  materials  to 
perfect  a  means  of  staining  numerous  sections  at  one  time.  The 
great  advantage  of  such  a  method  is  the  speed  with  which  many 
slides  can  be  prepared  for  teaching  purposes,  or  for  routine  diag- 
nosis of  tissues  in  a  hospital  where  much  surgery  is  being  done. 
Warthin's  method  was  published  in  the  Journal  of  Medical  Re- 
search, 1912,  Vol.  XXVI,  pp.  39  to  46.  His  method,  with  but 
little  modification,  has  been  followed  at  Lakeside  Hospital  since 
October,  1918.  During  that  time  about  sixty  thousand  slides 
were  produced  from  surgical  and  autopsy  material.  For  routine 
diagnostic  purposes  sections  made  by  this  method  have  been  very 
satisfactory  and  the  method  is  recommended  highly  as  a  most 
efficient  and  rapid  one  for  producing  large  numbers  of  sections. 

Briefly,  the  method  is  as  follows:  Fixation,  hardening  and 
embedding  of  the  tissues  are  accomplished  by  the  usual  methods. 
As  the  sections  are  cut  from  the  paraffin  blocks  they  are  floated 
satiny  side  downward  on  a  10%  solution  of  New  Orleans  molasses 
kept  constantly  at  45°  C.  in  an  agate  pan  on  a  tripod  near  the 
'microtome.  A  glass  plate,  perfectly  clean,  is  immersed  in  the 
molasses  solution  and  the  sections  are  floated  onto  it.  Sections 
are  manipulated  by  means  of  a  camel's  hair  brush,  and  sixty  or 
more  can  be  mounted  on  a  single  5x7  inch  glass  plate, — the  number 
depending,  of  course,  on  the  size  of  the  blocks  of  tissue.  The  glass 
plate  is  marked  for  identification  with  a  wax  pencil  on  the  same 
surface  upon  which  the  sections  are  mounted.  The  section- 
covered  plate  is  placed  in  the  drying  oven  at  37°  C.  for  one  hour  or 
more.  We  have  found  one  hour  sufficient.  If  a  more  rapid 
method  is  desired,  drying  may  be  accomplished  very  quickly  over 
the  Bunsen  burner,  but  this  requires  experience.  When  dry,  the 
section-covered  plate  is  immersed  in  two  xylols  for  five  minutes 
each,  and  in  two  absolute  alcohols  for  the  same  amount  of  time. 
As  soon  as  the  plate  is  removed  from  the  alcohol,  without  allowing 
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it  to  dry,  Squibbs  collodion,  or  the  preparation  of  collodion,  alcohol 
and  ether  mentioned  by  Warthin,  is  poured  over  the  sections. 
Experience  teaches  one  to  produce  a  thin,  yet,  strong  film.  The 
collodion  is  allowed  to  set  for  a  few  minutes  and  then  the  plate  is 
iqimersed  in  luke-warm  water.  If  the  glass  plate  was  clean,  the 
film  will  separate  from  it  very  easily  and  will  include  all  the  sections 
as  well  as  the  wax  pencil  marks  for  identification.  The  film  is  now 
put  through  the  stains  in  the  usual  way  and  is  handled  as  if  it  were 
a  single  section.  Washing,  dehydration  and  clearing  are  carried 
out  by  any  desired  method.  Finally,  the  individual  sections  are 
cut  out  of  the  film  by  means  of  a  paper-cutter's  wheel  and  mounted 
with  the  collodion  surface  down.  The  collodion  does  not  retain 
any  of  the  stain,  and  if  thin  enough,  gives  a  flat  preparation  from 
which  even  photomicrographs  can  be  made.  For  routine  diag- 
nostic purposes  this  is  a  very  satisfactory  rapid  method  for  pro- 
ducing large  numbers  of  sections. 


NOTE  ON  THE  PREPARATION  OF  TREMATODES  AND 
NEMATODES  FOR  MICROSCOPIC  EXAMINATION* 

F.  Slater  Jackson,  M.D. 
Montreal 

For  the  preservation  and  mounting  of  trematodes,  and  as 
an  aid  to  their  study  and  identification,  the  following  methods 
have  been  found  satisfactory. 

(1)  Examination  of  Fresh  Material 

Living  and  fresh  specimens  may  best  be  freed  from  mucus 
and  debris  by  shaking  in  normal  salt  solution  until  clean.  They 
may  then  be  compressed  between  two  slides  and  examined  in  salt 
solution   or  dilute  glycerin. 

(2)  Fixation 

Fixation  may  be  effected  by  pouring  the  fixing  fluid  directly 
upon  the  specimens,  if  it  be  desired  to  preserve  as  nearly  as  possible 
their  original  form.  If,  however,  it  is  proposed  to  mount  them 
for  microscopical  examination,  it  is  preferable  to  compress  them 

*Presented  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 
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lightly  between  two  glass  slides,  by  means  of  two  rubber  bands 
or  with  small  wire  clips.     Too  much  pressure  is  to  be  avoided. 

The  specimens,  or  slides  between  which  they  lie,  are  placed 
in  one  of  the  following  fluids: 

(1)  Hot  mercuric  chloride  (saturated  aqueous  solution,  with 
or  without  the  addition  of  5%  glacial  acetic  acid).  In  this  the 
specimens  remain  for  several  hours,  and  overnight  in  70%  iodized 
alcohol,  and  are  finally  preserved  in  80%  alcohol. 

(2)  Chrom-acetic  acid  (chromic  acid  1%,  glacial  acetic  acid 

(3)  Bouin's  fluid  (picric  acid,  saturated  aqueous  solution,  75; 
Formalin  20;  Glacial  acetic  acid  5).  Subsequent  treatment  with 
70%  alcohol  until  free  from  picric  acid;  preservation  in  80% 
alcohol. 

(4)  Formalin-sugar  solution  (sugar  10  parts,  formahn,  2  parts, 
water  to  100  parts).  This  has  the  advantage  of  preserving  the 
specimen  without  undue  hardening,  so  that  they  may  be  studied 
without  further  preparation. 

(3)  Staining 

This  is  best  carried  out  by  transferring  the  slides  between 
which  the  specimen  lies,  to  a  Petri  dish,  and  submerging  them  in 
alum  cochineal.  In  this  they  should  remain  until  the  specimen 
is  much  over-stained.  They  are  then  rinsed  with  water,  which 
must  be  allowed  to  run  between  them,  and  thus  reach  the  speci- 
men which  may  at  this  stage  be  removed  from  between  the  slides, 
and  placed  in  acid  alcohol  (70%  alcohol,  100  c.c,  hydrochloric 
acid  5  drops),  and  allowed  to  remain  until  the  colour  is  almost 
entirely  discharged,  from  the  superficial  parts.  The  prepara- 
tion is  then  rinsed  with  70%  alcohol,  followed  by  water, 
and  replaced  in  the  stain  until  the  superficial  parts  are  again 
faintly  stained. 

After  again  rinsing  with  water  and  70%  alcohol,  dehydration 
is  carried  out  in  one  of  the  usual  ways,  e.  g.  through  absolute  alco- 
hol, carbol-xylol,  etc.  and  the  specimen  is  finally  mounted  in 
Canada  balsam.  It  will  be  found  that  the  deeper  structures  are 
well  stained  and  visible  through  the  more  lightly  stained  super- 
ficial tissues. 

(4)  Sectioning 

Should  Sections  be  desired  the  material  may  be  fixed  in  the 
author's  nematode  fluid  (90%  alcohol  80  parts,  formalin  10  parts, 
glacial  acetic  acid  10  parts).  In  this  mixture  specimens,  if  small, 
may  remain  for  twelve  hours. 
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If  large,  they  should  be  cut  into  small  pieces  in  order  to  facili- 
tate penetration  and  left  for  a  similar  period.  They  should  then 
be  transferred  to  80%  alcohol,  which  should  be  changed  at  least 
once.  The}^  may  then  be  dehydrated  in  the  usual  way,  and  em- 
bedded in  paraffin.  Sections  may  be  stained  by  any  of  the  well- 
known  methods;  haematoxylin  followed  by  Van  Gieson's  picro- 
fuchsin  gives  good  results. 


CANCER  CELLS  IN  PLEURAL  FLUID* 
Edward  B.  Ellis 

New  York 

Paraffin  sections  may  be  made  from  many  fluids  obtained  by 
paracentesis.  Many  specimens  are  sent  to  the  laboratory  without 
a  suggestion  of  the  clinical  history  in  the  case  and  usually,  if 
the  specimen  is  a  fluid,  a  simple  request  to  make  a  differential 
cell  count  and  a  direct  smear  for  organisms  is  made,  which,  with 
the  poor  and  hasty  fixation  of  the  slide,  causing  overlapping  of 
some  of  the  cells,  renders  it  difficult  to  distinguish  between  some 
of  the  elements  present.  In  view  of  this,  competent  and  careful 
laboratory  service  is  not  rendered  unless  one  tries  by  every  known 
and  reliable  test  to  reach  a  diagnosis  of  a  case  sent  in  for  observa- 
tion. 

Some  laboratory  workers  are  prone  to  follow  the  routine  form 
of  examination  for  all  material  sent  them  and  hesitate  to  try  out 
some  experiment  which  might  be  suggested  by  a  given  case  in 
hand. 

The  cases  outlined  in  this  brief  presentation  are  such  as  might 
come  up  in  the  ordinary  routine  laboratory  service. 

Case  I. 

The  material  in  this  case  was  discovered  fortuitously.  Dur- 
ing the  process  of  a  pleural  paracentesis,  the  needle  became  plugged 
and  the  plug  was  blown  out  on  the  slide,  fixed  and  stained  by  the 
alert  interne,  showing  a  collection  of  cancer  cells  from  the  pleura. 
Autopsy  revealed  metastatic  carcinomata  in  the  lung. 

Case  II. 
The  pleural  fluid  in  this  case  was  taken  from  a  woman  about 


*Presente<i  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  New  York,  April  1st,  1920. 


Cancer  Cells  in  Pleural  Fluid — Ellis  127 

50  years  of  age,  who  had  had  a  radical  operation  for  carcinoma 
of  the  breast  about  five  years  previously. 

There  was  no  indication  of  recurrence,  initil  a  pneumonia 
was  contracted,  which  left  her  with  pleurisy  and  a  periodic  filling 
of  the  chest  with  fluid  necessitating  frequent  ''tappings,"  which, 
with  the  chnical  treatments  were  only  palUative.  She  lived  about 
two  years  after  the  first  paracentesis. 

Case  III. 

This  specimen  of  pleural  fluid  was  received  at  the  laboratory 
with  a  request  that  a  "T.  B.  stain  and  differential  cell  count" 
be  done;  the  clinical  history  was  that  of  tuberculosis. 

Not  being  satisfied  with  the  negative  findings  of  the  differen- 
tial count  and  the  "T.  B.  stain,"  but  impressed  with  the  peculiar 
staining  characteristics  of  many  of  the  cells  present  in  the  direct 
smear,  some  of  which  showed  distinct  alveolar  formation  with 
deeply  staining  nuclei,  further  investigation  was  suggested.  We 
reported  "probable  adeno-carcinoma. "  The  X-ray  report  the 
following  morning  was  that  of  a  "mediastinal  tumour." 

The  fluids  of  Cases  II  and  III,  were  bloody,  cloudy  and  con- 
tained flocculent  shreds.  They  were  allowed  to  settle  out  and  the 
supernatant  fluid  decanted.  About  50  cc.  of  the  residue  were 
fixed  with  10%  formalin  and  centrifugalized.  The  shreds  and 
fibrin  foraied  a  net  in  which  manj^  of  the  cells  were  caught,  making 
it  an  easy  task  to  carry  the  specimen  through  the  usual  stages  of 
fixation  and  imbedding  in  paraffin. 

The  method  as  given  in  Professor  Warthin's  "Practical 
Patholog\^"  for  rapid  paraffin  sections  was  carried  out  with  slight 
modifications  as  follows : 

1.  Formalin,  10% 20-30  minutes 

2.  Wash  in  water  (few  seconds)    .  .  20-30  minutes 

3.  Alcohol,  95%  20-30  minutes 

4.  Acetone    30  minutes 

5.  Chloroform     30  minutes 

G.  Paraffin,   52-55°  C.    (2  changes)  .         30  minutes  each 

(If  one  will  pour  the  liquid  paraffin  into  a  petri  dish  and 
huddle  all  of  the  large  fragments  of  shreds  together,  when  cooled 
on  ice,  a  perfect  block  may  be  cut  out  and  mounted  for  section). 

The  diagnosis  of  cancer  from  direct  smears  is  hazardous,  but 
when  one  has  made  thin  paraffin  sections  of  suspected  material 
and  their .  evidence  is  fortified  with  some  confirmatory  cUnical 
data,  positive  diagnosis  may  often  be  obtained. 
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BACTERIOLOGICAL    TECHNIQUE 

THE  PRESERVATION  OF  STOCK  CULTURES  OF  BAC- 
TERIA BY  FREEZING  AND  DRYING* 

Homer  F.  Swift,  M.D. 

(From  the  Hospital  of  the  Rockefeller  Institute,  New  York  City) 

The  object  of  this  communication  is  to  present  the  results 
of  the  prolonged  preservation  of  stock  cultures  of  bacteria  after 
freezing  and  drying,  and  to  describe  the  method  used  for  this 
purpose. 

The  desirability  of  a  method  that  will  assure  the  preservation 
of  cultures  of  bacteria  without  frequent  manipulation  is  self  evi- 
dent. In  institutions  where  numerous  strains  of  bacteria  are 
kept,  the  cost  of  material  and  of  labour  devoted  to  this  work  is 
often  very  great.  As  type  organisms  are  isolated  or  identified  it 
is  desirable  to  keep  the  original  state  of  virulence  or  retain  their 
cultural  characteristics.  In  addition  to  the  danger  of  contamina- 
tion from  frequent  manipulation,  there  is  the  well  known  tendency 
for  many  bacteria  to  lose  their  virulence  or  other  biological  charac- 
teristics from  repeated  transfers  on  artificial  media.  During  the 
course  of  many  investigations  it  is  often  of  advantage  to  keep  all 
of  the  bacteria  isolated  until  there  is  time  for  more  detailed  study. 
A  method  that  will  permit  the  shipping  of  cultures  from  one 
city  or  country  to  another  without  bulk  of  culture  media  or 
without  danger  of  breakage  or  death  of  the  bacteria,  has  obvious 
advantages. 

The  principle  of  keeping  bacteria  in  a  dormant  state  by 
desiccation  after  freezing  has  been  known  for  several  years. 
Shackell  ^  was  one  of  the  first  to  call  attention  to  the  advantages 
of  this  principle.  He  showed,  first,  that  after  freezing,  substances 
such  as  tissue  could  be  uniformly  dried;  second,  that  serum  re- 
tained its  complement  and  antibody  activity  unaltered  for  weeks; 
and  third,  that  rabies  virus  in  rabbits'  brains  did  not  lose  its  viru- 
lence when  kept  in  this  manner.  Hammer  ^  dried  bacteria  previ- 
ously frozen  on  strips  of  filter  paper,  and  kept  them  from  54  to 
57  days.  Controls,  dried  without  freezing,  were  killed  immediate- 
ly.    Shattuck  and   Dudgeon^  showed  that   organisms  dried   on 
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charcoal  without  freezing  were  usually  killed  in  from  4  to  40  days 
B.  pyocyaneus,  however,  lived  for  at  least  seven  months.  Mac- 
fadyen^  and  Macfadyen  and  Rowland'  demonstrated  that 
practically  all  bacteria  as  well  as  yeast  could  be  frozen  and  reduced 
to  a  temperature  of  liquid  hydrogen,  i.e., —252  degrees  Centi- 
grade, and  after  this  treatment  could  be  recovered  in  a  viable 
and  unchanged  condition.  Rogei-s  "  finally  applied  this  principle 
of  freezmg  and  drying  on  a  large  scale  so  that  mass  cultures  of 
lactic-acid-forming  bacilli  could  be  preserved  for  commercial  pur- 
poses. He  suggested  the  use  of  this  method  for  the  preservation 
of  stock  cultures  for  the  laboratory. 

For  the  past  six  years  we  have  been  using  this  method  in  the 
preservation  of  stock  cultures  of  streptococci  and  pneumococci 
Recently  upon  attempting  to  recover  them  it  was  found  that  if 
they  were  originally  prepared  under  proper  conditions,  they  are 
viable  after  a  period  of  from  2  to  4  years.     Comparison  of  the 
tubes  from  which  the  organisms  could  not  be  recovered  with  those 
from  which  they  were  easily  grown,  showed  that  the  physical 
state  of  the  dried  material  had  much  to  do  with  the  viability  of 
the  organisms.     For  example,  in  twenty-two  different  tubes  in 
which  It  was  possible  to  recover  bacteria,  nineteen  were  in  a  condi- 
tion of  "dry  foam"  and  three  in  a  condition  of  "flaky  foam  " 
Among  eleven  in  which  there  was  failure,  nine  were  distinctly 
gummy,  one  showed  a  "flaky  gum"  and  one  a  "dried  foam." 
This  physical  state  with  the  accompanying  success  or  failure  was 
present  immediately  after  the  organisms  were  dried  or  after  four 
years.     The  results  showed  that  it  was  necessary  to  maintain  the 
frozen  state  until  drying  was  complete;  this  led  to  the  devising 
of  the  present  method  in  which  the  tubes  are  immersed  in  glycerin 
that  acts  as  a  medium  for  the  conduction  of  cold  from  a  salt-ice 
mixture. 

Method 
Apparatus      See  Figure  1. 

A  desiccator  (D)  is  chosen  with  broad  opposing  surfaces  on 
cover  and  stopcock.  It  is  usually  necessary  to  regrind  all  opposing 
glass  surfaces.  On  the  inner  side  of  the  desiccator  is  fastened  with 
adhesive  plaster  a  small  mercury  manometer  (M)  with  one  open 
and  one  closed  end.  In  the  upper  part  of  the  desiccator  is  a 
receptacle  (R)  for  the  desiccating  salt;  if  phosphorus  (PH.)  pen- 
^Q^^^e  IS  used  this  container  can  be  of  copper.     In  the  bottom  of 

*  Macfadyen,  A.,  Ibid.,  1900,  Ixvi,  180 
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6  Rogers,  I..  A.,  Jour.  Infect.  Dis.,  1914,  xiv  100 
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the  desiccator  commercial  glycerin  is  placed  to  a  depth  of  about 
4  cm.  A  pan  (P)  is  provided  large  enough  to  hold  the  desic- 
cator and  a  salt-ice  mixture  which  is  packed  around  it.  It  is 
necessary  to  have  a  mechanical  pump  that  will  give  a  vacuum  as 
low  as  2  or  3  millimeters  of  mercury;  preliminary  exhaustion  of 
the  larger  part  of  the  air  can  be  conveniently  carried  out  with  the 
ordinary  water  pump. 


Fig.  I. — -Diagrammatic  Cross  Section  of  Apparatus. 

D — Desiccator  M — Mercury  manometer 

R — Copper  receptacle  for  the  Phosphorus  pentoxide  PH. 

G — Glycerine  in  bottom  of  desiccator. 

P — Pan  for  salt-ice  mixture  (S). 

Tl — Position  of  tube  of  culture  at  time  of  freezing. 

T2 — Position  of  tube  of  culture  at  time  of  desiccation. 


Preparation  of  Cultures. — The  object  to  be  attained  is  a  maxi- 
mum number  of  young  actively  growing  forms  of  the  bacteria  in 
a  minimum  of  fluid.  It  is  necessary  to  have  enough  fluid  to  form 
a  small  amount  of  ice.  If  fluid  media  is  used,  it  is  well  to  grow  the 
organisms  for  15-18  hours,  centrifugalize  the  culture,  and  discard 
most  of  the  supernatant  broth.  The  concentrated  bacteria  can 
then  be  pipetted  into  a  number  of  small  tubes  and  frozen.  With 
certain  bacteria  it  is  necessary  to  use  the  growth  from  solid  media. 
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In  this  case  it  is  necessary  to  scrape  off  the  growth  into  a  small 
amount  of  condensation  water  or  of  broth  that  has  been  added, 
and  subsequently  pipette  the  suspension  into  tubes.  We  have 
found  it  convenient  to  use  small  tubes,  about  10  cm.  long  and  from 
5  mm.  to  10  mm.  in  diameter. 

Manipulation. — After  the  culture  has  been  placed  in  the  small 
tubes  as  above  described,  the  desiccator  containing  the  glycerine 
is  set  in  the  pan  containing  the  salt  and  ice  mixture;  the  tubes  as 
well  are  immersed  in  this  mixture  and  the  culture  frozen  (position 
T  1,  Figure  1).  Simultaneously  the  temperature  of  the  glycerine 
is  reduced  to  minus  4°  to  6°  C.  After  careful  lubrication  of  the 
desiccator  cover  and  stopcock  and  after  the  glycerine  has  reached 
a  proper  temperature  and  the  bacterial  suspension  is  well  frozen, 
the  tubes  are  immersed  in  the  glycerine  (position  T  2),  the  phos- 
phorus pentoxide  is  put  in  the  copper  pan  and  the  cover  placed 
securely  on  the  desiccator.  The  air  is  then  exhausted  from  the 
desiccator,  first  with  an  ordinary  water  pump  and  finally  with  the 
high  vacuum  pump;  all  of  the  time  the  desiccator  is  kept  in  the 
salt-ice  mixture.  When  the  proper  degree  of  vacuum  has  been  ob- 
tained the  whole  apparatus  is  placed  in  the  icebox  where  it  is  left 
until  desiccation  is  complete.*  This  time,  in  our  experience,  is 
usually  about  12  hours.  When  it  is  certain  the  desiccation  is 
complete,  the  tubes  are  removed  from  the  desiccator,  the  cotton 
stoppers  pushed  down  into  them  and  melted  paraffin  poured  in 
until  they  are  thoroughly  sealed.  It  is  usually  necessary  to  paraf- 
fin the  tubes  two  or  three  times  in  order  to  insure  complete  seal- 
ing. If  it  is  desired  to  keep  the  organisms  for  many  years  the  tubes 
may  be  sealed  by  melting  and  fusing  the  open  ends  of  the  tubes. 
The  tubes  should  be  well  labelled,  after  which  they  can  be  kept  at 
room  temperature ;  it  is  advisable  to  keep  them  in  the  dark. 

The  appearance  of  a  properly  dried  culture  is  that  of  a  very 
light,  spongy,  flaky  material.  If  it  is  separated  from  the  sides  of 
the  tube,  it  can  be  shaken  about  and  has  the  appearance  of  dried 
lather  made  from  shaving  soap. 

Recovery  of  Organisms.- — The  organisms  may  be  recovered  in 
one  of  several  ways.  For  such  bacteria  as  the  cocci,  and  those 
of  the  colon,  typhoid  and  dysentery  group,  as  well  as  other  organ- 
isms that  grow  easily  in  broth,  after  the  removal  of  the  stoppers, 
broth  may  be  added  directly  to  the  dried  powder  and  incubated. 
Organisms  like  meningococci  or  others  that  grow  better  on  solid 
media  are  best  recovered  by  picking  up  a  small  amount  of  the  dried 

*If  a  "frigo"  icebox  is  available,  it  is  advisable  to  place  the  desiccator 
in  a  temperature  below  zero. 
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material  on  a  platinum  loop  and  smearing  it  over  the  surface  of  suit- 
able media,  after  it  is  moistened  in  the  water  of  condensation. 

Summary.- — Attention  is  called  to  the  fact  that  bacteria  may- 
be preserved  for  a  long  time  by  desiccation  in  the  frozen  state. 
It  has  been  shown  that  it  is  necessary  to  maintain  the  frozen  condi- 
tion until  desiccation  is  complete ;  if  the  fluid  melts  before  the  moist- 
ure is  completely  removed,  the  organisms  are  killed,  probably  be- 
cause of  the  concentration  of  the  salts  upon  the  surface  of  the  bac- 
teria. It  has  been  shown  that  by  the  simple  expedient  of  immers- 
ing the  tubes  containing  the  organisms  in  glycerine  contained  in 
a  desiccator  and  subsequently  keeping  the  whole  apparatus  in 
a  salt-ice  mixture  until  drying  is  complete,  the  organisms  are 
easily  maintained  in  the  frozen  state,  and  dry  properly.  Bacteria 
preserved  in  this  manner  retain  their  cultural,  biochemical  and 
immunological  characters  for  prolonged  periods. 


NOTE  ON  THE  PRESERVATION  OF  CULTURES 
FOR  EXHIBITION  PURPOSES 

Francis  B.  Jones,  M.D. 
Lecturer  on  Hygiene,  McGill  University 

The  accompanying  exhibit  of  cultures  is  part  of  that  to  be 
found  in  the  Hygiene  Museum  at  McGill  University  and  which 
had  been  prepared  in  the  year  1906.  They  have  been  on  exhibi- 
tion since  they  were  prepared  without  any  alteration  or  modifica- 
tion being  made  to  them.  While  there  was  no  attempt  made  in 
the  preparation  of  them  to  maintain  or  preserve  the  colouration 
of  the  colour-pi'oducing  organisms,  the  growths  and  agar  medium 
are  in  an  excellent  state  of  preservation  after  having  stood  for  so 
long  a  time.  Naturally  I  feel  justified  in  bringing  before  this 
Association  the  method  adopted  by  me  in  the  preparation  and 
preservation  of  them;  which  was  as  follows: 

Large  test  tubes  were  used  as  culture  tubes  in  order  that  there 
would  be  a  large  quantity  of  agar  present  so  that  it  would  not  dry- 
out  too  quickly.  The  nutrient  agar-agar  slants  were  inoculated 
with  the  various  organisms  usually  used  in  instructing  the  student 
in  bacteriology.  These  inoculations  were  grown  at  37.5°  C.  for 
48  hours.  Then  the  cultures  were  allowed  to  stand  for  another 
48  hours  in  a  dark  cupboard  at  the  ordinary  room  temperature 
for  two  reasons — firstly,  to  allow  the  excessive  moisture  to  dry  out 
and  secondly,  to  permit  the  colour-producing  organisms  time  and 
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opportunity  to  produce  the  maximum  amount  of  colouration.  At 
the  end  of  the  specified  time  the  upper  free  part  of  tlie  tube  was 
warmed  over  a  bunsen  flame,  as  shown  in  the  accompanying 
sketch,  to  bring  about  the  rarefaction  of  the  contained  air  or,  in 
other  words,  to  create  a  partial  vacuum  in  it  after  the  rubber 
stopper  had  been  introduced  and  the  glass  cooled  down  so  that  the 
stopper  would  be  firmly  held  in  place  by  the  atmospheric  pressure 


or  otherwise  it  would  likely  have  been  loosened  by  the  varying 
changes  in  the  temperature  to  which  the  tubes  have  been  exposed. 
During  the  warming  process  the  tube  was  rotated  to  obtain  the 
maximum  amount  of  rarefaction  of  the  air  in  it. 

When  this  operation  had  been  completed  3-5  drops  of  a  40% 
solution  of  formaldehyde  were  allowed  to  trickle  down  the  side  of 
the  tube  which  was  volatilized  by  the  warm  glass.  The  rubber 
stopper,  previously  being  lightly  coated  with  vaseline,  was  quickly 
introduced  with  a  screw-like  motion  so  that  the  binding  effect  of  the 
rubber  against  the  glass  sides  of  the  tube  would  be  best  attained. 

More  recently  the  method  adopted  by  me  for  the  preparation 
of  cultures  for  museum  exhibits  is  to  follow  the  same  principles  in 
growing  the  organisms,  but  instead  of  using  formaldehyde  solu- 
tion as  formerly  I  have  been  using  neutral  formaldehyde  gas  pro- 
duced by  the  addition  of  caustic  soda  to  the  formalin  solution 
which  is  then  boiled  in  a  digestion  flask  and  the  formaldehyde  gas 
is  allowed  to  enter  the  culture  tube  from  a  glass  nozzle  for  a  minute 
or  so  after  which  the  upper  part  of  the  tube  is  heated  in  a  bunsen 
flame  as  formerly  described. 

I  find  by  first  treating  the  gas  as  mentioned  that  it  does  not 
exert  the  same  detrimental  action  on  the  colouring  formed  by  the 
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coloiir-producing  bacteria.  In  place  of  formaldehyde  gas  I  have 
used  a  few  drops  of  chloroform  to  destroy  the  bacterial  cultures 
which  are  of  the  more  or  less  slightly  pathogenic  or  non-patho- 
genic varieties,  with  very  good  results,  thereby  preserving  the 
colours  produced  by  the  bacteria  much  better  than  when  the  for- 
maldehyde is  used. 


CLARIFICATION  OF  CULTURE  MEDIA  WITHOUT  EGG 

ALBUMEN* 

Francis  B.  Jones,  M.D. 
Lecturer  on  Hygiene,  McGill  University 

The  well  known  culture  medium  nutrient  gelatine  as  directed 
to  be  made  according  to  the  formula  of  Koch  and  Loffler  is  as 
follows : 

One  pound  of  beef-steak  is  freed  of  fat  and  minced.  It  is 
digested  with  1,000  c.c.  of  water,  which  is  then  slowly  raised,  with 
stirring,  to  the  boiling  point.  The  infusion  is  then  strained 
through  muslin,  after  which  5  grams,  of  sodium  chloride  and  10 
grams,  of  peptone  are  added;  the  mixture  is  then  boiled  for  5 
minutes.  The  liquid  is  now  carefully  neutralized  with  a  solution 
of  sodium  carbonate  and  then  rendered  just  faintly  alkaline.  The 
broth  is  now  poured  into  a  large  flask,  to  which  has  been  added 
previously  100  to  120  grams,  of  the  finest  colourless  leaf  gelatine. 
The  gelatine  is  allowed  to  soak  for  an  hour  or  so,  when  the  flask  is 
immersed  in  a  water-bath  until  the  gelatine  is  perfectly  dissolved. 
The  reaction  of  the  mixture  is  again  carefully  tested  with  litmus, 
to  see  if  it  still  remains  just  alkaline.  Owing  to  the  loss  of  water  by 
evaporation  the  volume  of  the  medium  should  be  noted,  and  hot 
water  added  until  the  volume  is  about  1,000  c.c.  The  mixture  is 
now  cooled,  and  the  white  of  one  or  two  eggs  is  carefully  and 
thoroughly  mixed  in  with  the  gelatine  solution,  which  is  then 
heated  in  a  boiling  water  bath  for  15  minutes  or  until  the  whole 
of  the  albumen  has  been  precipitated.  The  gelatine  is  now  filtered 
through  a  double  pleated  filter  paper  previously  moistened,  and 
kept  warm  by  means  of  a  hot  water  funnel,  or  better,  the  filter 
can  be  placed  in  an  ordinary  funnel  in  the  steam  sterilizer  until 
the  whole  of  the  gelatine  has  run  through  perfectly  clear.     It  will 
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be  found  best  to  return  the  first  100  c.c.  of  the  filtrate  to  the  filter, 
when  the  filtrate  will  be  found  to  run  quite  clear. 

The  preparation  of  agar-agar  is  carried  out  much  along  the 
same  lines  as  laid  down  by  the  above  mentioned  authors,  only 
that  agar  has  to  be  broken  up  finely  and  is  much  more  difficult  to 
dissolve,  i.e.,  consuming  much  more  time  in  its  dissolution.  It 
is  mixed  with  the  nutrient  broth  in  the  proportion  of  about  15 
grams,  per  1,000  c.c.  and  then  clarified  with  the  whites  of  two  eggs; 
after  coagulation  of  the  albumen  the  medium  is  filtered  as  above 
stated.  Even  after  it  goes  through  the  clarification  process, 
nutrient  agar  is  always  slightly  opalescent  on  cooling. 

In  laboratories  where  large  quantities  of  culture  media  as 
nutrient  gelatine  and  agar  are  used  and  at  the  present  cost  of  eggs, 
it  becomes  somewhat  expensive;  but  clarifying  them  by  making 
use  of  the  by-products,  so  to  speak,  such  as  the  serum  albumen 
and  serum  globulin  which  the  salt  and  water  dissolve  out  from  the 
minced  beef  after  it  has  been  soaking  for  12  hours,  will  materially 
lessen  the  cost  of  production  and  yield,  at  the  same  time,  media 
which  will  be  the  equal  to  any  that  has  been  clarified  with  egg 
albmnen. 

I  have  used  the  following  method  for  the  past  four  years  in 
the  Department  of  Hygiene  of  McGill  University: — ■ 

One  pound  of  beef-steak  is  freed  of  fat,  minced  and  placed 
in  a  stoneware  jar  over  which  is  sprinkled  5  grams  of  sodium 
chloride,  over  the  whole  of  this  is  poured  700  c.c.  of  distilled  wat^r. 
The  container  is  covered  and  set  aside  in  a  cool  place  over  night. 
The  next  morning,  this  is  strained  through  a  hnen  towel  with 
moderate  pressure,  i.  e.,  by  a  wringing  action  produced  by  the 
hands,  or  the  meat  may  be  placed  in  a  meat  press  and  the  extract 
squeezed  out.  Now  100  to  120  grams  of  gold  label  gelatine  is  dis- 
solved in  300  c.c.  of  distilled  water  by  heat,  either  by  immersing  it 
in  a  hot  water  bath  or  in  a  steam  sterilizer  in  contact  with  current 
steam  until  all  the  gelatine  is  dissolved.  This  gelatine  solution  is 
first  cooled  slightly  and  10  grams,  of  peptone  are  added  slowly, 
while  stirring  the  mixture,  until  the  peptone  is  thoroughly  dissolved 
To  this  is  added  the  700  c.c.  of  watery  extract  of  meat  and  the 
whole  quantity  of  the  mixture  is  brought  up  to  1,000  c.c.  with 
warm  water.  The  mixture  is  placed  in  a  flask  and  is  then  heated 
in  a  water  bath  or  steam  sterilizer  until  the  serum  albumen  and 
serum  globulin  have  been  coagulated  or  precipitated.  The  liquid 
solution  is  now  carefully  neutralized  with  a  solution  of  sodium 
carbonate  and  rendered  just  faintly  alkahne  to  red  or  acid  htmus 
paper.  The  gelatine  is  now  filtered  either  through  double  pleated 
filter  paper,  previously  moistened,  or  the  method  which  I  prefer 
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Is  to  filter  it  through  a  filter  of  absorbent  cotton  previously  moist- 
ened; in  either  case  it  will  be  necessary  to  return  the  first  100  c.c. 
of  the  filtrate  to  the  filter,  when  the  filtrate  will  be  found  to  run 
quite  as  clear  as  that  clarified  with  egg  albumen. 

In  preparing  agar-agar  the  process  is  along  much  the  same  lines 
as  that  laid  down  for  the  preparation  of  nutrient  gelatine,  except 
that  a  few  modifications  must  be  made.  This  is  carried  out  as 
follows : 

Fifteen  grams,  of  agar-agar  is  finely  broken  up  and  is  dissolved 
in  500  c.c.  of  distilled  water,  by  boiling  it  over  a  gas  burner,  until 
all  traces  of  the  agar  fibre  have  disappeared.  The  reason  for  using 
500  c.c.  of  water  instead  of  300  c.c.  as  previously  used,  is  that 
the  prolonged  boiling  necessary  to  dissolve  the  agar  causes  a  con- 
siderable loss  of  water  by  evaporation.  After  this  solution  has 
cooled  down  slightly  10  grams  of  peptone  are  added  slowly,  stirring 
the  preparation  in  order  to  facilitate  complete  solution.  There  is 
usually  found  to  be  less  than  300  c.c.  of  this  mixture  remaining, 
and  this  is  now  added  to  the  700  c.c.  of  the  watery  extract  of  meat 
and  the  whole  is  made  up  to  1,000  c.c.  with  warm  water.  Again 
it  is  brought  to  the  boiling  point  and  kept  under  this  condition 
for  15  minutes  or  until  all  the  serum  globulin  and  serum  albumen 
are  precipitated.  This  medium  is  neutralized  with  a  solution  of 
sodium  carbonate  until  it  shows  a  faintly  alkaline  reaction,  as 
stated  under  nutrient  gelatine.  When  the  medium  cools  the 
phosphates  are  occasionally  precipitated  by  the  alkali.  To  over- 
come this  I  usually  sterilize  the  agar  or  nutrient  gelatine  for  15 
minutes  before  filtration  and  allow  it  to  stand  over  night.  The 
next  day  the  medium  is  again  melted  and  filtered.  After  this  one 
will  have  a  very  clear  product  resulting.  The  reaction  may  again 
be  adjusted  to  the  final  point  and  the  medium  sterilized  finallj^ 
for  30  minutes. 

It  appears  that  by  allowing  the  meat  to  stand  in  contact  with 
a  saline  solution,  such  as  is  foiTned  by  the  5  grams,  of  sodium 
chloride  being  dissolved  in  the  700  c.c.  of  water,  a  more  complete 
solution  of  the  clarifying  bodies,  serum  albumen  and  serum  globu- 
lin, is  brought  about;  these  substances  being  contained  in  the  meat 
obviate  the  necessit}^  of  using  egg  albumen  for  clarification. 
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METASTASIS  TO  INTERNAL  ORGANS  IN  THE  COURSE 

OF  BACILLUS  AEROGENES  INFECTION 

OF  MUSCLE 

Fraser  B.  Gurd,  B.A.,  M.D. 
Montreal 

In  the  majority  of  infections  unless  the  micro-organism  has 
a  capacity  for  producing  an  extra-cellular  toxin  (diphtheria  and 
tetanus  bacilli)  the  deleterious  action  of  the  bacterium  upon  the 
infected  tissues  is  not  apparent.  Infection  by  such  organisms  as 
staphylococcus  aureus,  the  various  streptococci,  and  bacilli  of  the 
typhoid  group,  are  noted  clinically  and  pathologically  through  the 
reactive  changes  in  which  the  tissues  of  the  host  take  part.  In 
such  infections  the  cUnical  manifestations  represent  such  tissue 
reactions.  In  a  small  group  of  infections  notably  in  those  due  to 
bacillus  aerogenes  capsulatus,  and  bacillus  fusiformis  (Vincent's) 
the  proteolytic  activity  of  the  bacterial  results  in  visible  altera- 
tions in  the  infected  tissue. 

Bacillus  aerogenes  also  known  as  bacillus  welchii  and  bacillus 
perfringans  is  an  organism  of  but  hmited  virulence,  in  so-far  as 
this  term  indicates  its  ability  to  proliferate  in  the  living  animal 
tissues.  In  order  that  infection  by  this  bacillus  may  become 
established  it  is  necessary  that  the  tissues  in  which  the  micro- 
organism is  implanted  be  devitalized.  In  the  body  bacillus  aero- 
genes capsulatus,  once  it  has  obtained  a  foot-hold  in  muscle  tissue, 
is  able  to  spread  with  extreme  rapidity  in  consequence  of  its  ability 
to  destroy  and  devitalize  contiguous  muscle  tissue.  The  organ- 
ism grows  well  only  in  muscle  and  in  the  liver.  Its  ability  to  pro- 
duce gas  and  tissue  poison  depends  upon  the  presence  of  glycogen 
in  the  in''ected  tissue. 
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Bacillus  Acrogcnes  Infection  of  Liver  and  Heart  Muscle. — F.  B.  Gurd. 
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The  manner  of  infection  of  contiguous  muscle  tissue  in  cases 
of  established  infection  is  readily  explained  by  an  examination 
of  the  microscopic  picture.  In  the  spreading  edge  of  the  gangren- 
ous process  the  large  deeply  staining  rods  are  readih'  made  out. 
The  muscle  fibres  are  swollen  and  stain  more  intensely  than  nor- 
mal with  the  acid  stain.  The  muscle  fibrils  themselves  though 
swollen  are  seen  to  be  separated  by  a  clear  space  from  the  sarco- 
lemma  sheaths.  This  clear  space  represents  the  site  of  either  gas 
or  gas  plus  a  toxic  fluid.  Death  of  the  muscle  fibril  follows  this 
mechanical  separation  of  the  fibril  from  its  sarcolemma  with  con- 
sequent cutting  off  of  the  blood  supply.  There  is  thus  produced  a 
pabulum  of  dead  animal  matter  in  which  the  infecting  micro- 
organisms continue  to  proKferate. 

The  specimens  exhibited,  which  are  all  three  from  the  same 
case,  are  of  interest  since  they  demonstrate  the  marked  distension 
with  gas  with  consequent  "bubble"  formation  in  the  heart  muscle 
and  in  the  liver.  The  spleen,  which  contains  but  little  glycogen 
is  free  from  vacuole  formation. 

Unless  autopsy  is  performed  immediately  after  death  in  cases 
of  gas  gangrene  it  is  difficult  to  determine  whether  the  involvement 
of  the  liver,  heart,  and  of  skeletal  muscle  apart  from  those 
originally  involved  had  become  infected  prior  to  or  immediately 
after  death.  Unfortunately,  there  is  no  note  accompanying  the 
present  case  which  would  prove  that  the  condition  seen  was  in 
truth  ante-mortem.  Upon  several  occasions  the  author  has  had 
under  his  care  patients  dying  from  gas  gangrene  in  whom  skeletal 
muscles  and  liver  were  positively  involved  with  massive  gas  pro- 
duction during  life.  In  some  cases  the  bodj'  though  still  alive,  be- 
came swollen  to  twice  its  normal  size. 

(A)  Liver,  Gas  Gangrene,  Metastatic.     Foamy  Liver 

Specimen  consists  of  a  thin  slice  of  liver  from  a  case  dying  of 
gas  gangrene.  The  fiver  is  seen  to  be  completely  filled  with  vacu- 
oles measuring  in  size  from  .  5  to  5  mm.  in  diameter.  The  lining 
of  these  "bubbles"  is  smooth  for  the  most  part  and  glistening. 
There  is  no  evidence  of  suppuration. 

Micro,  sections  show  for  the  most  part  simplj-  a  net-work  of 
flattened  liver  cells,  enclosing  large  clear  spaces.  The  walls  of 
these  clear  spaces  (gas  bubbles)  are  covered  with  closely  packed 
large  bacilli.  There  is  no  e\'idence  of  inflammatory  reaction. 
For  the  most  part  the  areas  of  liver  destruction  are  situated  in  the 
peripheiy  of  the  lobules,  and  from  the  periphery  appear  to  have  in- 
vaded the  lobule. 
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(B)  Heart,  Gas  Gangrene,  Metastatic 

Specimen  consists  of  heart  sectioned  so  as  to  expose  the  walls 
of  the  right  and  left  ventricles  with  their  cavities  and  the  inter- 
ventricular septum.  The  ventricles  and  the  right  auricle  are 
filled  with  a  pale,  greyish,  brown  clot  in  which  are  seen  several 
gas  "bubbles"  measuring  3  to  5  mms.  The  myocardium  is  pale 
and  everywhere  infiltrated  by  small  vacuoles  measuring  from 
^  to  1  mm.  in  diameter  and  smaller.  In  several  places  it  is  readily 
noted  that  these  vacuoles  are  elongated  in  shape.  This  appear- 
ance as  the  microscopic  sections  show  is  due  to  gas  production  in 
individual  bundles.  Over  the  surface  of  the  heart  small  gas  collec- 
tions are  seen  beneath  the  epicardium.  The  fatty  tissue  covering 
the  heart  and  surrounding  the  vessels  also  shows  a  smaller  number 
of  gas  "bubbles". 

Micro,  section :  The  edges  of  the  vacuoles  in  the  heart  muscle 
are  covered  with  large  numbers  of  large,  deep  staining  bacilli. 

(C)  Spleen 

Is  but  slightly  enlarged,  is  firm,  brownish  purple 
in  colour.  Beneath  the  capsule  are  seen  one  large  and  several 
smaller  dark,  well  demarcated,  areas.  The  cut  surface  is  smooth 
(fixed  specimen),  brownish  in  colour,  and  presents  one  large  and 
several  small  purplish  triangular  areas  with  the  base  beneath  the 
capsule.  The  central  portion  of  the  brownish,  dark  area  is  ap- 
parently necrotic,  being  soft  and  friable.  Throughout  the  organ 
there  is  no  evidence  of  gas  production. 

Micro,  section  proves  spleen  pulp  to  be  normal  in  appearance, 
free  from  gas  "bubbles,"  and  shows  that  the  darkened  areas  are 
composed  of  necrotic  spleen  tissue  infiltrated  with  red  blood  cells 
(red  infarct).  They  do  not  show  the  presence  of  bacilli  either 
in  the  vessels  or  in  the  tissue. 


LESIONS   OF   THE   RESPIRATORY   TRACT   INITIATED 
BY  THE  INHALATION  OF  IRRITATING  GASES* 

M.  C.  Winternitz  and  C.  A.  McKinlay 

New  Haven,  Conn. 

The  following  brief  review  is  offered  as  a  supplement  to  the 
demonstrations  by  Dr.  C.  A.  McKinlay,  at  the  meeting  of  the 

*Presented  at  the  12th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  Atlantic  City,  N.J.,  June  14th,  1921. 
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International  Association  of  American  Museums,  Atlantic  City, 
June,  1919.  The  pictures  that  were  presented  are  a  portion  of 
the  ilkistrations  inchided  in  the  monograph  entitled  "The  Path- 
ology of  War  Gas  Poisoning, "  Yale  University  Press,  New  Haven, 
1919. 

The  majority  of  gases  utilized  in  the  recent  war  owe  their 
efficiency  to  their  irritative  and  escharotic  action  upon  the  respira- 
tory tract.  This  causes  an  inflammatory  edema,  followed  by  a 
cellular  exudate,  both  into  the  upper  air  passages  and  in  the  pulmo- 
nary parenchyma.  The  type  of  inflammatory  reaction  is  largely 
determined  by  the  extent  of  the  primary  destruction.  Many 
gases  produce  such  deep  seated  necroses  that  if  death  does  not 
ensue  in  the  acute,  edema  stage  or  at  the  height  of  the  pneumonic 
process  organization  of  the  exudate  occurs  within  alveoli  and 
bronchioles.  The  contraction  of  the  scar  may  lead  to  progressive 
mechanical  difficulties  not  only  with  the  ingress  and  egress  of  air 
into  the  alveoli,  but  also  with  the  pulmonary  circulation.  Fur- 
thermore, chronic  suppurative  inflammatory  processes,  may  per- 
sist, often  associated  with  tubular,  or  even  saccular  dilatations 
of  the  bronchi. 

The  gases  of  the  respiratory  irritant  group  act  similarly,  but 
differ  in  the  localization  and  extent  of  their  necrotizing  effect. 
A  brief  review  of  the  pathology  of  mustard  gas,  chlorin,  and 
phosgene  will  emphasize  this  difference. 

Mustard  gas,  in  lethal  concentrations,  not  only  destroys  the 
hning  of  the  entire  bronchial  tree,  but  its  necrotizing  action  in- 
volves the  lung  itself.  In  more  dilute  form,  it  produces  necrosis 
of  the  epithehum  of  the  trachea,  which,  however,  becomes  less 
marked  in  the  finer  ramifications  of  the  bronchi.  The  gas  seem- 
ingly spends  itself  in  the  upper  air  passages.  It  either  does  not 
reach  the  bronchioles  and  alveoli,  or  it  reaches  them  in  such  a 
diluted  or  changed  state  that  chronic  pulmonary  lesions  after 
this  gas  are  rare. 

After  chlorin  inhalation,  there  is  also  an  injury  to  the  lining 
of  the  entire  respiratory  tract,  even  to  the  ducti  alveolares  and  the 
alveolar  walls  themselves.  The  epithelium  is  blistered,  but  the 
necrosis  in  the  trachea  and  in  the  larger  bronchi  is  not  as  deep  and 
extensive  as  it  is  with  mustard  gas.  Probably  on  account  of  its 
less  efficient  corrosive  action  the  injury  to  pulmonary  parenchyma, 
results  more  frequently  in  chronic  lesions  which  may  cause  death 
long  after  the  initial  symptoms  have  passed. 

Phosgene  has  the  least  severe  action  upon  the  respiratory 
tract,  but  leaves  in  its  wake  the  most  frequent  and  persistent 
lesions.     Organization  of  bronchiolar  and  peribronchiolar  exudates 
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with  obliteration  or  dilatation  of  the  lumina  of  the  bronchi,  leads 
to  serious  and  progressive  obstruction  to  the  passage  of  air  and  to 
the  circulation  of  blood  in  the  lungs. 

With  vital  stains  immediate  death  of  the  epithelial  lining  cells 
of  the  respiratory  tract  after  poisonous  gas  inhalation  is  demon- 
strable. This  injury  to  the  upper  respiratory  tract  is  the  anatom- 
ical expression  of  the  destruction  of  its  protective  mechanism. 
The  destruction  is  followed  by  invasion  of  the  lung  by  the  bacterial 
flora  of  the  mouth.  This  has  been  demonstrated  repeatedly  by 
cultures  taken  before  and  after  exposure  to  poisonous  gas. 

The  high  mortality  in  the  acute  or  edema  stage  is  not  due  to 
the  accumulation  of  fluid  within  the  air  sacs.  Pulmonary  edema 
must  be  regarded  as  the  expression  of  a  more  deep  seated  process, 
and  in  itself  is  never  a  satisfactory  explanation  for  death.  Where 
death  does  not  terminate  the  process  in  the  edema  stage,  the  in- 
flammatory exudate  which  supervenes  is  readily  explained  by  the 
presence  of  large  numbers  of  bacteria  that  find  a  fertile  medium 
for  development  in  the  trachea  and  lung,  injured  by  the  action 
of  the  gas. 

The  primary  escharotic  action  of  these  gases  frequently  leads 
to  much  more  extensive  lesions  of  the  respiratory  tract.  If  the 
animal  survives  the  necrotizing  tracheitis,  bronchitis  and  pneu- 
monia of  the  acute  stages,  chronic  processes  result.  The  initial 
damage  is  followed  by  organization  which  may  be  sufficiently  ex- 
tensive after  mustard  gas  inhalation  to  produce  stenosis  of  the 
larynx  or  trachea.  After  chlorin,  phosgene,  superpalite,  cyanogen 
bromide,  chlorpicrin,  etc.,  a  progressive  fibrosis  with  obliteration 
or  dilatation  of  the  smaller  air  passages  may  result.  With  phos- 
gene this  has  occurred  even  when  clinical  expression  of  acute 
damage  has  been  lacking.  Obliteration  of  the  smaller  air  pas- 
sages leads  to  pulmonary  emphysema  and  atelectasis  and  these 
cause  progressive  respiratory  disturbances. 


THE  PATHOLOGY  OF  INFLUENZA 

M.  C.  Winternitz,  F.  P.  McNamara  and  Isabel  Wason 

Yale  University,  School  of  Medicine 

The  following  brief  summary  of  our  study  on  the  pathology 
of  influenza  is  offered  as  a  supplement  to  the  demonstration  by 
Dr.  Frank  P.  McNamara  at  the  meeting  of  the  Association  of 
Medical  Museums,  Atlantic  City,  June,  1919. 
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The  study  conducted  at  the  Brady  Laboratory  of  Pathology 
of  the  Yale  School  of  Medicine,  is  based  upon  the  findings  in  ninety- 
five  post  mortem  examinations  at  the  New  Haven  Hospital  which 
is  affiliated  with  the  Yale  School  of  Medicine.  The  completed 
work  will  be  published  later.  The  demonstration  was  designed 
to  bring  to  your  attention  the  more  characteristic  anatomical 
findings  in  influenza.  A  large  number  of  the  drawings  illustrated 
the  gross  and  more  minute  respiratory  lesions  associated  with  in- 
fluenza and  its  complications  and  sequelae.  There  were  also 
presented  a  few  of  the  more  important  influenzal  lesions  encount- 
ered in  other  portions  of  the  body. 

In  all  of  the  fatal  cases  pneumonia  was  a  constant  feature. 
It  was  associated  with  an  intense,  hsemorrhagic,  acute  tracheo- 
bronchitis, but  the  lesion  was  superficial  in  the  larger  air  passages. 
In  the  bronchioles,  however,  the  acute  destruction  was  often  more 
extensive  and  chronic  processes — ^organizing  pneumonia,  bronchi- 
ectasis, and  bronchiolitis  obliterans — -were  encountered  in  cases 
succumbing  after  the  acute  lesions  had  subsided.  The  increase 
in  volume  and  the  brilliant  colours  of  the  lung  were  characteristic 
gross  features.  Fulminating  cases  showed  a  diffuse  serofibrinous 
inflammatory  process  involving  any  or  all  of  the  structures  of  the 
lung.  The  absence  of  polymorphonuclear  leucocytes  in  the  pulmo- 
nary exudate,  the  dilatation  of  the  bronchioles,  the  hyahne  necro- 
sis of  their  walls  and  also  of  the  walls  of  the  alveoli,  the  rupture  of 
the  alveolar  walls  with  resultant  interstitial  emphysema,  or  pneu- 
mothorax, the  subsequent  necrotization  of  the  pulmonic  exudate 
and  tissue  with  abscess  formation  and  organization,  formed  the 
most  important  features  of  the  pathology  of  the  respiratory  tract 
in  this  disease.  Irrespective  of  localization,  the  extra-respiratory 
lesions  had  the  same  fundamental  pathology;  this  was  vascular 
damage,  haemorrhage,  and  organization  with  or  without  previous 
infection. 
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A  CONTRIBUTION  TO  THE  PATHOLOGY  OF  AMOEBIC 
AND  BACILLARY  DYSENTERY* 

R.  H.  Malone,  M.D.  (of  McGill  University) 

Bombay,  India 

The  pathology  of  amoebic  and  bacillary  dysentery  has  been 
told  and  re-told  many  times  within  recent  years.  There  still  re- 
main to  be  explained,  however,  many  obscure  points  with  regard 
to  the  causation  of  the  morbid  processes  involved,  and  this  fact 
renders  the  study  of  these  lesions  one  of  live  interest. 

During  the  summer  of  1913  it  was  the  writer's  good  fortune 
to  work  over  a  magnificent  series  of  specimens  of  dysentery  in 
connection  with  the  pathological  museum  of  this  university; 
the  paper  presented  gives,  in  outline,  the  main  results  of  this  work. 

While  this  study  is  chiefly  concerned  with  the  histo-pathology, 
many  other  points  of  interest  have  arisen,  which  may  form  the 
subject  of  further  investigation. 

Source  of  Material 

The  material  used  in  the  preparation  of  this  paper  consisted 
of  seventy-nine  specimens  of  large  intestine  in  amoebic,  bacillary 
and  mixed  (bacillary  and  amoebic)  dysentery,  obtained  from  the 
Desert  Laboratory  of  El  Tor  on  the  Sinai  Peninsula,  and  presented 
to  the  Pathological  Museum  of  McGill  University,  by  Dr.  J.  Gra- 
ham Willmore.  They  were  not  specially  selected  save  with  the 
idea  of  making  a  collection  suitable  for  museum  requirements, 
and  should,  therefore,  form  a  series  from  which  general  deductions 
may  be  drawn,  allowance  being  made  for  the  comparatively  small 
number  of  microscopic  preparations  examined.  The  necropsies 
were  performed  on  Mussulman  pilgrims  who  died  at  the  quarantine 
station  at  El  Tor  on  their  way  home  from  Mecca.  Of  the  seventy- 
nine  cases,  forty  were  purely  bacillary,  that  is  to  say,  the  infecting 
agent  was  one  form  or  other  of  Bacillus  dysentericus,  B.  Flexner, 

[This  article  was  written  while  the  author  was  a  student  in  the  final 
year  in  Medicine  at  McGill  and  won  the  McGill  Medical  Society  Senior 
Prize  for  the  best  piece  of  original  research.  As  it  states,  it  is  based  upon 
the  examination  of  a  fine  series  of  gross  specimens  of  Amoebic  and  Bacillary 
Dysentery  in  the  McGill  Museum,  collected  at  Mount  Sinai  in  Arabia,  and 
should  be  of  interest  to  readers  of  the  Bulletin  as  constituting  a  valuable  study 
in  pure  morphology  based  upon  museum  specimens.  It  was  illustrated  by 
sixteen  niicrophotograi)hs  whi(;h  could  not  be  reproduced. — Ed.] 

*Presented  by  the  author  before  the  American  and  Canadian  Section  of 
this  Association. 
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B.  Shiga,  and  B.  Tor,  being  the  strains  most  often  found  (the  last 
named  was  isolated  at  El  Tor  and  described  by  Drs.  Ruffer  and 
Willmore  in  1909).  In  twenty  (20)  cases  pathogenic  amoebae  were 
found  in  the  stools  without  the  presence  of  dysentery  bacilli,  and 
in  the  remaining  nineteen  (19)  cases  both  amoebae  and  bacilli 
were  obtained. 

The  specimens  were  mounted,  prepared  and  catalogued  for 
the  McGill  Museum  and  from  them  a  number  of  microscopic  slides 
were  made  (and  photo-micrographs  taken)  to  illustrate  various 
stages  of  the  ulcerative  processes  obtaining  in  both  forms  of  the 
disease. 

Amoebic  Dysentery 

The  amoebic  process  is  essentially  chronic,  subject,  however, 
to  acute  or  sub-acute  exacerbations  alternating  with  periods  of 
quiescence.  Of  the  twenty  (20)  specimens  examined  two  only 
were  regarded  clinically  as  acute;  in  eight  others  the  disease  ran 
an  acute  course  but  was  associated  with  gangrene.  The  remain- 
ing specimens  were  of  the  chronic  type,  three  without  and  seven 
with  gangrene. 

Pathologically  no  precise  distinction  can  be  drawn  between 
acute  and  chronic  cases,  for  the  intestine  always  presents  ulcers 
in  all  stages  of  degeneration  and  regeneration. 

In  the  early  stages  the  mucosa  shows  small  areas  of  thicken- 
ing, oedema  and  congestion,  in  the  centre  of  which  is  seen  a  tiny 
perforation  situated  on  the  summit  of  a  small  papilla-like  eminence 
and  resembling  a  crater  leading  down  to  a  miniature  volcano. 
The  perforations  extend  to  form  irregular  slits  along  the  valvulae 
conniventes,  and  on  inserting  a  flexible  probe  we  find  that  the 
sub-mucosa  is  involved  to  a  far  greater  extent  than  the  overlying 
mucosa.  The  amoebae  have  penetrated  the  crypts  of  Lieberkuhn, 
and  have  started  a  destructive  process  in  the  submucosa.  As  the 
process  becomes  more  extensive,  fistulous  tracks  and  tunnels  form 
and  the  intestine  presents  a  worm-eaten  appearance  due  to  death 
and  sloughing  of  the  overlying  mucous  membrane.  The  late  in- 
volvement of  the  mucosa  explains  the  insidious  onset  of  this  form 
of  dysentery  and  the  absence  of  severe  symptoms  in  many  of  the 
cases. 

The  older  ulcers  present  an  appearance  which  varies  with  the 
age  of  the  process  and  the  amount  of  degeneration  or  healing 
which  has  taken  place.  They  are  round,  oval  or  irregular  in  out- 
line, situated  along  the  transverse  axis  of  the  gut  with  bases  formed 
by  the  muscular  coat  or  the  thin,  transparent  serosa.  Their 
edges  are  rounded,  raised  and  tumefied,  or  ragged  and  necrotic,  oi- 
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again  thin  and  flat  without  any  shelving  where  healing  is  taking 
place ;  extensive  undermining  can  be  demonstrated  in  all  except  the 
healed  ulcers.  On  holding  such  an  intestine  to  the  light  it  presents 
a  reticulated  appearance,  the  ulcers  forming  "lakes"  separated 
from  one  another  by  intervening  bridges  of  relatively  healthy 
mucosa  which  in  some  cases  are  supported  by  intact  sub-mucosa, 
and  in  others  are  of  the  nature  of  hollow  arches,  allowing  of  the 
free  passage  of  a  probe  from  one  ulcer  to  the  other. 

Except  at  the  onset  of  the  disease  there  is  a  striking  absence 
of  inflammatory  reaction;  the  peritoneum  is  congested  and  the 
appendices  epiploicae  oedematous,  but  there  are  no  signs  of  adhesions 
over  the  advanced  ulcers  or  even  around  the  perforations.  This 
offers  an  explanation  of  the  frequency  of  perforation  in  this  form 
of  dysentery. 

While,  in  the  acute  conditions,  the  gut  may  be  thick  and 
oedematous,  in  the  old  chronic  cases  the  bowel  is  always  thin  and 
dilated;  none  of  the  specimens  presented  the  hard,  thickened, 
contracted  appearance  described  by  some  writers  as  typical  of 
chronic  cases  of  long  standing. 

Gangrene  is  not  rare  in  these  cases  and  perforation  is  a  com- 
mon complication,  as  healing  is  slow  and  the  deep  lesions  repair 
with  difficulty. 

Microscopic  examination  throws  some  light  on  the  nature  of 
the  ulcerative  process  which  takes  place.  Microscopic  prepara- 
tions have  been  prepared  from  these  specimens  showing  the 
following  conditions: 

A.l  Catarrhal  stage. 

A.2  Edge  of  a  very  early  ulcer. 

A. 3  Chronic  stage  (healed) 

A. 4  Chronic  condition  with  secondary  infection. 

A. 5  Gangrene  with  sloughing  of  mucosa  and  sub-mucosa. 

A. 6  Advanced  gangrenous  condition. 

The  earliest  condition  A.l  is  one  of  catarrhal  inflammation 
with  degeneration  and  desquamation  of  the  surface  epithelium, 
dilatation  of  the  glands  and  great  increase  in  the  number  of  goblet 
cells.  The  interglandular  stroma  exhibits  evidence  of  inflamma- 
tory cell  infiltration  with  dilatation  and  engorgement  of  the  capil- 
laries and  lymphatics.  It  must  be  especially  noted  that  this  con- 
dition is  restricted  to  the  small  thickened  areas  of  mucosa  described 
above  (early  folhcular  involvement). 

Later  the  amoebae  penetrate  the  crypts  and  are  seen  in  the 
interstitial  tissue;  their  presence  leads  to  necrotic  changes  in  the 
glands  and  stroma  of  the  mucosa  with  local  destruction  of  blood 
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vessels  and  lymphatics.  The  surrounding  mucous  membrane 
remains  comparatively  healthy  and  there  is  no  marked  inflam- 
matory reaction.  The  sub-mucosa  is  now  thick  and  oedematous 
with  numerous  migratory  cells  scattered  through  it. 

A. 2 — Now  follows  the  stage  of  ulceration.  The  amoebae  are 
found  in  large  numbers  in  the  sub-mucosa,  and  by  their  activity 
have  produced  great  oedema  and  congestion  of  the  tissues  with  the 
pouring-out  of  exudate.  Coagulation  necrosis  ensues,  and  this 
goes  on  to  liquefaction  with  the  production  of  soft  necrotic  masses 
containing  numerous  amoebae  and  a  few  inflammatory  cells.  The 
blood  vessels  at  this  stage  are  not  thrombosed.  By  the  destruc- 
tion of  the  submucous  tissue  the  overljang  mucosa  is  deprived 
of  its  blood  supply  and  dies,  secondary  infection  supervenes, 
sloughing  takes  place  and  large  irregular  ragged  ulcers  are  formed. 

In  the  old  chronic  cases  the  tissues  may  be  destroyed  en  tnasse 
as  far  as  the  muscular  coats  or  serosa,  with  little  evidence  of 
inflanmiator>^  reaction  anywhere.  Healing  occurs  with  difficulty 
with  the  formation  of  small  areas  of  granulation  tissue  along  the 
bases  of  the  ulcers. 

B.  Bacillary  Dysentery 

The  specimens  of  bacillary  dysentery  were  classified  accord- 
ing to  the  clinical  findings  in  each  particular  case  into  the  following 
groups : 

I.  Acute. 
II.  Sub-acute. 

III.  Chronic. 

IV.  Chronic  with  acute,  or  sub-acute,  exacerbations. 
V.  Gangrenous. 

(Nearly  all  the  gangrenous  cases  are  complicated  with  nephritis, 
myocarditis  and  broncho-pneiunonia.  often  with  malignant  ter- 
tian malaria  as  well). 

Clinical  Features:  The  following  extracts  are  from  Dr. 
Willmore's  notes,  made  during  life :  "An  acute  case  was  considered 
to  be  one  in  which  the  probable  date  of  onset  was  within  ten  days 
of  admission.  The  stools  in  these  cases  usually  consisted  of 
blood,  mucous,  and  small  sloughs,  preceded  by  a  preliminary^ 
serous  diarrhcea,  and  followed  by  liquid,  serous,  blood-stained 
stools,  resembling  water  in  which  raw  meat  had  been  washed 
(raclure  de  boyeau).  These  cases  usually  presented  signs  of 
severe  toxinaemia,  as  evidenced  by  a  rapid,  small  pulse,  high 
temperature  (39°  to  40°C.),  albuminuria — ^though  the  quantity 
of  urine  was  not  as  a  rule  much  diminished — and  prostration. 
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Pain  of  a  colicky,  cramping  nature,  referred  particularly  to  the 
legion  over  the  transverse  colon,  was  always  insignificant — a 
condition  in  sharp  contrast  to  that  seen  at  the  onset  of  acute 
amoebic  dysentery. 

"A  sub-acute  case  was  so  classified  when  the  probable  onset 
of  infection  dated  from  ten  to  twenty  days  previous  to  admission. 

"The  stools  usually  consisted  of  very  little  muco-faeculent 
material,  muco-pus,  sloughs,  and  blood;  often  the  stools  consist 
entirely  of  muco-pus,  giving  the  appearance — according  as  to 
whether  they  are  blood-stained  or  not— of  raspberry  food  or  creme 
d'orge.  The  constitutional  symptoms  vary  with  the  virulence 
of  the  infection  and  the  resisting  power  of  the  patient. 

"A  chronic  case  was  so  classified  when  the  probable  onset 
cf  infection  dated  from  three  weeks  to  a  month  or  more  previous 
to  admission. 

"The  stools  consisted  of  a  certain  amount  of  brown  or  yellow- 
ish muco-faeces,  mixed  with  sloughs,  muco-pus  and  blood.  The 
patient  was  usually  emaciated  with  sometimes  a  varying  degree 
of  oedema  of  the  ankles  and  feet,  and  presented  signs  of  a  varying 
degree  of  toxinsemia.  The  urine  was  usually  scanty,  high  coloured 
and  contained  varying  amounts  of  albimiin. 

"A  case  was  considered  to  be  gangrenous  when  the  following 
conditions  were  present: 

"The  passage  of  extremely  offensive  green,  greenish-brown 
or  black  stools  containing  altered  brown  blood,  and  green  or  black 
sloughs  of  varying  dimensions  and  characters.  These  sloughs  may 
be  large — in  some  instances  dark-green  tubular  sloughs  more  than 
a  foot  long  were  passed — or  intimately  mixed  up  with  muco-pus 
and  altered  blood,  giving  the  stool  the  appearance  of  mashed 
spinach,  a  puree  of  green  peas,  or  a  cup  of  chocolate." 

Macroscopical  Appearance:  The  acute,  chronic  (with  or 
without  exacerbations)  and  gangrenous  cases,  fall  respectively 
into  well-defined  groups,  but  it  is  difficult  to  state  from  the  macro- 
scopic and  microscopic  appearances  of  a  given  pathological  speci- 
men whether  it  can  be  classed  as  sub-acute  or  not. 

In  the  acute  cases  the  intestine  is  characterized  by  intense 
congestion,  oedema  and  infiltration,  the  thickened  wall  enclosing 
a  narrow  and  irregular  lumen.  The  mucosa  is  rod,  swollen  and 
puckered,  and  scattered  diffusely  over  its  surface  are  numerous 
patches  of  greenish  necrotic  material  forming  a  ix^adily  detached 
false  membrane  which  in  many  places  has  sloughed  away  leaving 
areas  of  superficial  ulceration.  The  ulcers  are  confined  to  the 
mucosa  and  tend  to  extend  along  the  projecting  folds  of  mucous 
membrane  rathei-  than  into  the  deeper  tissues.     They  are  never 
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undermined  and  though  usually  small  and  discrete  may  become 
confluent  and  so  produce  large  oval  or  irregular  losses  of  tissue. 
The  early  involvement  of  the  mucosa  explains  in  part  the  sudden 
and  rapid  onset  of  this  form  of  dysentery. 

As  the  condition  progresses,  the  areas  of  necrosis  increase  in 
size  and  large  portions  of  the  mucosa  may  slough  away,  the  ulcers 
gradually  burrowing  into  the  submucous  tissue.  Perforation  may 
occur  but  is  comparatively  uncommon,  the  patient  dying  as  a 
result  of  toxinaemia  or  from  some  intercurrent  disease. 

In  the  chronic  cases  the  intestine  is  constricted  and  thin- 
walled,  the  mucosa  has  sloughed  away  in  some  parts  and  is  redun- 
dant in  others,  with  intervening  areas  of  cicatrization. 

Often  the  chronic  course  of  the  disease  is  interrupted  by  acute 
exacerbations,  the  last  of  which  may  be  fatal.  Here  the  large 
intestine  presents  evidence  of  a  long-standing  process,  with  thin 
wall  and  narrow  lumen,  scanty  mucosa  and  numerous  healed  and 
healing  ulcers.  Side  by  side  with  this  condition  will  be  seen  lesions 
produced  by  an  acute  exacerbation,  the  portion  of  the  gut  involved 
being  thick  and  constricted,  with  deeply  congested  mucosa  thrown 
into  warty  projections  and  puckered  by  the  contraction  of  inter- 
vening scar  tissue.  Small  superficial  ulcers  and  discrete  patches 
of  necrotic  false  membrane  are  well  seen. 

In  all  cases  of  bacillary  dysentery,  except  the  old  chronic 
conditions,  the  peritoneum  is  markedly  congested,  and  in  cases  of 
perforation,  or  when  the  ulcers  have  burrowed  deeply,  there  are 
often  signs  of  peritonitis  with  the  formation  of  adhesions. 

The  microscopical  appearance  of  the  lesions  are  well  presented 
in  preparations  numbered  B.l  to  B.8,  which  show  various  stages 
in  the  process  of  ulceration  as  follows : 

B.l  Catarrhal  stage. 
B.2  Preulcerative  stage. 
B.3  Early  ulceration. 
B.4  Height  of  disease. 
B.5  Height  of  disease. 
B.6,  7  and  8  Gangrene. 

In  the  earliest  stages  (B.l)  there  is  a  more  or  less  mild  grade 
of  catarrhal  inflammation  which  differs  from  that  of  the  amoebic 
infection  in  the  diffuse  generalised  involvement  of  the  bowel  wall 
and  in  the  absence  of  pathogenic  amoebae. 

As  the  disease  progresses  (B.2  and  B.3)  the  catarrhal  condi- 
tion becomes  more  prominent,  many  of  the  glands  having  the  ap- 
pearance of  mucous  cysts.     Inflammatory  reaction  is  marked  in 
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the  mucosa  and  there  is  a  great  deal  of  interstitial  haemorrhage. 
The  submucosa  is  oedematous  and  congested. 

In  the  height  of  the  disease  (B.4  and  B.5)  catarrhal  inflam- 
mation gives  place  to  necrosis  and  superficial  ulceration,  accom- 
panied by  marked  inflammatory  cell  infiltration  (polynuclears 
predominating)  and  multiple  extravasation  of  blood  throughout 
the  interglandular  stroma.  There  is  now  thrown  out  a  thick 
exudate  of  coagulable  proteid  material  sealing  off  the  fundal  re- 
mains of  the  crypts  of  Lieberkuhn  and  enclosing  amongst  its 
fibrinous  meshes  numbers  of  dead  and  dying  leucocytes  with 
fragmented  bodies  and  disintegrated  nuclei. 

The  cause  of  this  coagulation  necrosis  has  been  stated  by 
Flexner  to  be  the  elimination  of  toxins  through  the  large  intestine 
these  toxins  having  been  absorbed  in  the  small  bowel  and  carried 
to  the  large  intestine  by  the  blood  stream.  On  this  assumption 
it  is  difficult  to  explain  why  there  are  no  lesions  in  the  small 
intestine,  and  why  the  ulceration  in  the  large  bowel  proceeds  from 
the  mucosa  inwards.  On  this  account  it  seems  probable  that  in 
addition  to  the  general  toxinsemia  which  undoubtedly  exists,  the 
bacteria  exert  a  local  toxic  action  on  the  glandular  epithelium  in 
the  large  bowel. 

The  muscularis  mucosae  is  either  entirely  lost  or  necrotic. 
The  submucosa  is  oedematous  and  greatly  congested  with  widely 
dilated  vessels,  which  are  thrombosed;  the  thrombosis  is  not 
constant  enough  to  be  the  cause  of  the  coagulation  necrosis. 
Inflammatory  cell  infiltration  is  greatest  in  the  neighbourhood  of 
the  muscularis  mucosae.  The  lymph  follicles  are  not  markedly 
enlarged. 

Subsequently,  healing  may  take  place  or  the  condition  may 
progress  to  perforation  of  the  bowel,  or  gangrene  may  supervene. 
In  the  first  case  the  bowel  wall  remains  thick  and  puckered  except 
in  long-standing  chronic  disease,  but  the  glandular  elements  are 
never  restored. 

C.  Mixed  (Amoebic  and  Bacillary)  Dysentery 

Nineteen  of  the  specimens  examined  presented  lesions  due  to 
a  bacillary  process  superimposed  on  a  chronic  amoebic  process. 
The  knowledge  that  mixed  infections  do  occur,  and  occur  fre- 
quently, has  an  important  bearing  on  the  treatment  and  prognosis 
of  any  given  case.  "The  mere  presence  of  pathogenic  amoebae 
in  the  stools,  while  absolutely  diagnostic  of  amoebic  ulceration, 
does  not  exclude  the  possibility  of  a  coexistent  bacillary  infec- 
tion. " 
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These  specimens  are,  perhaps,  the  most  interesting,  for  they 
prove  beyond  question  the  specific  nature  of  the  lesions  produced 
by  each  type  of  infection.  One  specimen  shows  'amoebiasis' 
existing  side  by  side  with  bacillary  infection,  neither  encroaching 
on  the  other's  territory;  the  former  presenting  the  characteristic 
deep  undermined  ulcers  and  giving  rise  to  a  thin  dilated  gut,  the 
latter  making  itself  known  by  diffuse  areas  of  superficial  ulcera- 
tion, congestion  of  mucosa,  and  extensive  scarring  producing  a 
rough,  warty,  contracted  bowel.  Another  specimen  shows  the 
bacillary  infection  superimposed  on  a  chronic  amoebic  process; 
in  this  the  intestine  becomes  thinned  in  places,  irregularly  corru- 
gated in  others,  here  dilated,  there  constricted,  pale  or  congested, 
according  to  the  nature  of  the  process.  In  this  connection  it  is 
worthy  of  note  that  perforation  generally  takes  place  at  the  sites 
of  amoebic  ulcers. 

To  Summarize 

I.  There  were  seventy-nine  (79)  specimens  of  large  intestine 
examined  and  classified  as  follows: 


AMOEBIC 

Acute 2 

Chronic   3 

Acute  with  gangrene  8 

Chronic  with     "  7 


Total   20 


BACILLARY 

Acute    6 

Sub-acute   9 

Chronic   11 

Chronic  with  exacer- 
bations     7 

Acute  with  gangrene  4 

Chronic  with       "  3 


Total   40 


Chronic  amoebic 
with        superim- 
posed— 

Acute      or      sub- 
acute   bacillary  10 

Chronic  bacillary     6 

Recurrent  bacil- 
lary       2 

Sub-acute  bacil- 
lary with  gan- 
grene       1 

Total   19 


II.  Gangrene  occurred  in  75%  of  amoebic  cases,  17.5%  in 
bacillary  cases,  and  in  5%  of  the  mixed  cases. 

III.     Perforation  was  the  cause  of  death  in  the  following 
proportion  of  cases: 

BACILLARY 0 

There  were  no  actual  perfora- 
tions in  this  group  but  two  of  the 
chronic  cases  with  gangrene  showed 
areas  of  tissue  paper  appearance  (im- 
pending perforation) . 


AMOEBIC 9 

Chronic  cases   2 

Acute  gangrenous  condi- .... 

tions  2 

Chronic  cases  with  gan- 
grene       5 

►^  Total    9 

Of  the  three  chronic  amoebic 
cases  two  had  single  perforations; 
the  other  was  extremely  thin  in  one 
area  (impending  perforation). 
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Of  the  eight  acute  gangrenous 
cases  one  showed  a  single,  another 
multiple  perforations,  while  a 
third  specimen,  though  not  per- 
forated, broke  with  its  own  weight 
on  being  removed  from  the  body  at 
autopsy. 

In  the  seven  chronic  cases  com- 
plicated with  gangrene  two  had 
single  and  three  multiple  per- 
forations, while  another  specimen 
showed  an  area  of  impending  per- 
foration. 

In  the  cases  of  mixed  amoebic  and  bacillary  dysentery  there 
were  two  specimens  showing  perforation,  and  one  with  extreme 
thinning,  one  of  the  former  being  the  case  associated  with  gangrene. 
Both  perforations  occurred  at  the  sites  of  amoebic  ulcers. 

It  is  curious  to  note  that  the  perforations  generally  occurred 
through  one  of  the  longitudinal  bands  of  muscle,  where  the  intesti- 
nal wall  might  be  supposed  to  be  strongest. 

IV.  General  appearance  of  intestine : 

AMOEBIC  BACILLARY 

(a)  Thin  and  dilated  as  a  rule  Thick,  contracted,  and  puckered 
with  little  cicatrization.  by  scar  tissue. 

(b)  Mucosa  and  peritoneum  Mucosa  and  peritoneum  greatly 
slightly  congested;  no  peritoneal  congested;  peritoneal  adhesions  of- 
adhesions.  ten  seen. 

(c)  Ulcers  discrete  and  bur-  Ulcers  superficial  and  diffusely 
rowing  deeply.  scattered  over  the  mucosa. 

V.  The  outstanding  difference  between  the  two  processes 
seems  to  be  that  while  the  bacillary  infection  is  sudden  in  onset, 
and  gives  rise  to  frank  inflammation  and  active  reaction  on  the 
part  of  the  tissues,  the  amoebic  process  is  insidious  in  onset,  pursues 
a  chronic  course,  and  results  in  necrosis  without  any  marked  signs 
of  inflammatory  reaction. 
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HYDROCARBON       FIBROMATOSIS 
William  Boyd,  M.D.,  M.R.C.P.Ed. 

Professor  of  Pathology,  University  of  Manitoba,  Pathologist, 
Winnipeg  General  Hospital 

The  occasional  development  of  a  peculiar  connective-tissue 
reaction  after  the  subcutaneous  injection  of  fluid  or  semifluid 
hydrocarbons  is  well  recognised.  The  usual  term  by  which  this 
reaction  is  known  is  rather  an  unfortunate  one,  for  "paraffinoma" 
proclaims  unmistakably  that  the  condition  is  of  a  neoplastic 
nature,  and  this  is  by  no  means  the  case.  It  is  essentially  a  reac- 
tion on  the  part  of  the  tissues  to  an  irritant  of  the  nature  of  a 
foreign  body,  as  is  evidenced  by  the  abundant  formation  during 
the  active  stage  of  typical  foreign  body  giant  cells.  At  a  later 
period  the  formative  granulation  tissue  is  replaced  by  dense 
fibrous  tissue. 

Most  of  the  cases  have  been  due  to  the  use  of  semifluid 
preparations  of  wax  injected  for  aesthetic  purposes,  but  there  are 
recent  examples  in  the  literature  of  a  similar  condition  following 
the  subcutaneous  injection  of  adiilterated  preparations  of  camphor- 
ated oil,  in  which  olive  oil  has  been  replaced  by  liquid  petrolatum. 
An  interesting  example  of  such  an  occurrence  was  described 
recently  by  Stokes  and  Scholl.^  In  the  present  case  some  form  of 
vaseline  appears  to  have  been  used. 

History.  The  patient,  a  lady  of  middle  age  and  of  quite 
reasonably  good  looks,  developed  an  ardent  desire  to  add  to  her 
personal  charms.  The  presence  of  a  rather  deep  depression  above 
each  eyebrow  induced  her  to  consult  a  beauty  specialist,  who 
treated  her  with  about  20  injections  of  a  greasy  preparation 
resembling  vaseline.  All  went  well  at  the  time,  the  depressions 
disappeared,  and  the  lady  left  the  city.  Some  months  later  she 
noticed  a  change  occurring  in  her  cheeks  and  about  her  eyes,  the 
principal  feature  being  a  thickening  of  the  tissues  progressive  in 
character  and  extreme  in  degree.  The  lower  portion  of  each 
cheek  swelled  out  until  she  had  the  jowl  of  a  prize-fighter,  and  the 
tissue  proliferation  below  the  ej^es  was  so  great  that  the  eyes  were 
nearly  closed.  When  she  was  seen  in  Winnipeg  a  year  later  she 
was  an  object  for  pity  rather  than  for  admiration. 

Microscopical  Examination.  Much  of  the  thickened  tissue 
was  removed,  and  the  microscopic  picture  was  one  of  considerable 

'  Stokes,  J.  H.,  and  Scholl,  A.  J.:  A  Case  of  Probable  Paraffin-oil  tu- 
jnour.     Arch.  Dermat.  and  Syph.,  1921,  IV,  51. 
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interest.  In  a  section  removed  from  the  lower  part  of  the  cheek 
the  first  thing  to  arrest  attention  was  the  presence  of  a  large  num- 
ber of  regular  spherical  spaces,  varying  considerably  in  size,  but  the 
majority  no  larger  than  the  convoluted  tubules  of  the  kidney. 
A  few,  however,  were  at  least  ten  times  that  size.  These  spaces 
evidently  represented  the  droplets  of  paraffin  which  had  made 
their  way  downwards  from  above  the  eye.  They  were  contained 
in  well-formed  fibrous  tissue,  which  in  places  was  very  dense. 
Here  and  there  the  fibrous  tissue  constituted  a  very  definite  cap- 
sule which  surrounded  one  or  more  of  the  spaces.  Throughout 
the  entire  section  there  was  evidence  of  a  cellular  reaction,  although 
evidently  the  cellular  was  giving  place  to  the  fibrotic  stage.  For 
the  most  part  the  cells  were  scattered  diffusely  and  sparsely,  but 
in  places  they  were  grouped  in  small  foci  strongly  reminiscent 
of  the  active  stage  of  a  syphilitic  lesion.  Under  the  high  power 
it  was  with  surprise  that  one  noted  that  the  cells  were  all  lympho- 
cytes. There  were  no  epithelioid  cells  and  no  giant  cells.  From 
both  the  gross  and  the  microscopic  description  it  is  evident  that 
the  term  fibromatosis  describes  the  condition  much  more  accurate- 
ly than  does  paraffinoma. 

Why  the  injected  material  should  migrate  in  some  cases,  and 
why  in  some  cases  and  not  in  others  it  should  produce  such  marked 
irritation  it  is  hard  to  say.  The  after-effects  may  be  delayed  for 
a  considerable  period,  as  in  the  present  case.  KoUe  ^  records  a 
case  where  olive  and  almond  oil  was  injected  into  the  suprasternal 
notch.  Five  months  later  the  part  became  tender,  inflamed,  and 
began  to  enlarge  daily.  Eventually  a  huge,  hideous  hyperplastic 
mass  developed  in  the  neck,  five  inches  in  its  horizontal  diameter 
and  three  and  a  half  inches  in  the  vertical. 


2  Kolle,  F.  S.:     Plastic  and  Cosmetic  Surgery,  1911,  p.  254. 
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PARASITOLOGY 

BELASCARIS   CATI:    AN  OCCASIONAL  HUMAN 
PARASITE* 

J.  S.  Henry 
McGill  University,  Montreal 

Several  cases  have  recently  come  under  the  writer's  observa- 
tion in  which  kittens  exhibited  marked  emaciation,  with  frequent 
vomiting,  followed  by  death  after  a  varjdng  period  of  illness.  In 
one  of  these  cases  a  post  mortem  examination  was  made,  and  the 
duodenum  was  found  to  be  filled  with  nematode  worms,  so  closely 
packed  as  almost  completely  to  occlude  its  lumen. 

These  proved  to  be  Belascaris  cati,  a  well-known  parasite 
of  the  cat,  and  of  interest  inasmuch  as  it  has  been  reported  in  some 
eight  or  nine  cases  as  occurring  in  man,  for  which  reason  the  follow- 
ing brief  note  is  submitted. 

SjTionjTns: — Belascaris  mystax,  Ascaris  mystax,  A.  marginata, 
A.  alata. 

Description: — This  species  is  characterized  by  the  possession 
of  conspicuous  cephalic  "wings".  The  male  is  3-6  cm.  in  length, 
the  female  4-10  cm.  The  copulatory  spicules  of  the  male  measure 
1.7  to  1.9  mm.  in  length. 

Life  history: — -This  has  recentfy  been  reinvestigated  by 
F.  H.  Stewart,  I.M.S.  {Parasitology,  vol.  10,  1917-18,  pp.  193-196.). 

He  states  that  the  development  of  the  ovirni  takes  place  in 
water  or  damp  earth,  and  quotes  Davaine  as  saying  that  the 
ovum  may  develop  in  a  dry  condition. 

Leuckart's  experiments  seemed  to  show  that  infection  was  not 
direct,  although  he  failed  to  find  an  intermediate  host. 

Stewart  experimented  with  mice,  feeding  them  with  ripe 
ova,  and  found  larvae  in  the  liver  between  the  first  and  third  days 
after  infection,  and  also  recovered  them  from  the  faeces. 

Occurrence  i?i  man: — (1)  Dr.  Pickells  described  a  number  of 
ascarids  vomited  by  an  Irishman,  aged  28,  in  1822.  In  his  article 
(Trans.  Assoc,  of  the  Fellows  and  Licentiates  of  the  King  and 
Queen's  College  of  Physicians  in  Ireland,  vol.  4,  1824,  pp.  189.), 
he  says  that  it  closety  resembles  the  Ascaris  found  in  the  cat. 

(2)  Dr.  Belhngham  of  St.  Vincent's  Hospital,  Dublin,  de- 
scribed two  worms  brought  away  from  a  child  five  years  of  age  by 

*Presented  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  New  York,  April  1st,  1920. 
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a  vermifuge,  and  named  them  Ascaris  alata.  These  two  cases  were 
held  in  suspicion  by  Diesing,  l^^^uchenmeister  and  others,  who 
maintained  that  the  worms  observed  were  probably  immature 
specimens  of  A.  Lumbricoides.  {Vide  Dublin  Medical  Press, 
February  20th,  1893,  and  Annals  of  Medical  History,  vol.  13). 

(3)  Dr.  T.  Spence  Cobbold,  of  the  Middlesex  Hospital, 
London,  (Lancet,  1863,  i;  pp;  31-34)  described  specimens  evacuated 
by  a  child  of  thirteen  months.  He  identified  them  with  A.  mystax 
of  the  cat,  and  states  that  the  worms  described  in  the  previous 
cases  were  of  the  same  species. 

(4)  Leuckart  described  specimens  of  Belascaris  cati  coughed 
up  by  a  German  peasant  woman,  twenty-eight  years  of  age.  Of 
these  worms,  six  were  females  and  one  was  a  male;  none  were  fully 
developed.* 

(5)  A  single  female  specimen  was  coughed  up  by  a  woman 
in  Greenland,  and  sent  to  Leuckart  for  identification. 

(6)  Dr.  T.  Morton  reported  the  finding  of  a  single  female 
which  had  been  evacuated  by  a  child  of  14  months  at  the  Kilburn 
Dispensary,  London.     (Lancet,  1865,  i;  p.  278). 

(7)  Dr.  Bohm  reported  a  single  female  evacuated  by  a  young 
child.     (Ziemssen^s  Cyclopedia,  Amer.  Ed.,  vol.  3,  p.  751). 

(8)  A  case  reported  by  Grassi  is  cited  in  Kuchenmeister, 
Parasiten  des  Menschen,  2nd.  ed.,  1879,  p.  413. 

(9)  In  1884,  Dr.  Howard  Kelly,  of  Philadelphia,  reported 
(Amer.  Jour.  Med.  Sci.  1884,  88,  p.  483)  twenty-five  specimens 
vomited  by  a  woman. 

*"Die  Menschlichen  Parasiten,"  1876,  Bd.  2,  p.  258— 2nd.  ed.,  p.  412. 
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A  CASE  OF  CONGENITAL  ABSENCE  OF  BOTH  FORE- 
ARMS SIMULATING  PHOCOMELUS* 

Guthrie  McConnell,  M.D. 
From  the  Laboratory  of  the  City  Hospital,  Cleveland,  Ohio 

From  a  rather  cursory  examination  of  the  literature,  the 
following  case  seems  to  be  distinctly  unusual,  if  not  unique.  The 
external  appearance  is  such  that  the  term  "phocomelus"  seems 
most  appropriate,  yet  an  examination  of  the  radiograms  indicates 

*Presented  at  the  fourteenth  Annual  Meeting  of  the  American  and  Cana- 
dian Section,  New  York,  1920. 
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that  the  case  is  not  a  true  one  of  that  type.  In  a  true  case  of 
phocomelus  there  is  a  congenital  absence  or  an  incomplete  forma- 
tion of  the  proximal  segments  of  a  limb,  with  or  without  marked 
deformity  of  the  hands  or  feet. 

The  present  case  was  that  of  a  white  woman,  M.  S.,  34  years 
old,  married.  Unfortunatel}',  no  history  could  be  obtained  as  she 
was  brought  to  the  hospital  unconscious  and  died  in  diabetic  coma. 
Her  husband  was  either  unable  or  unwilling  to  give  any  informa- 
tion. 

For  some  years  the  patient  had  earned  more  or  less  of  a  living 
by  selling  pencils,  etc.,  on  the  public  streets. 

After  admission  to  the  hospital  radiograms  of  both  upper 
extremities  were  taken  and  also  some  photographs.  A  study  of 
the  illustrations  will  show  the  peculiar  conditions  that  were  found. 
Inasmuch  as  a  comparatively  well  formed  hmnerus  is  present  on 
both  sides  the  case  is  not  one  of  true  phocomelus.  On  the  right 
side  three  distinct  phalanges  can  be  noted  in  the  one  comparatively 
normal  finger.  Fused  to  the  proximal  phalanx  is  a  continuous 
bone  representing  the  abnormal  finger.  The  fused  phalanx  is 
seen  to  articulate  with  a  bone  that  in  shape  and  size  corresponds 
to  a  metacarpal.  This  in  turn,  along  with  an  incomplete  meta- 
carpal bone,  articulates  with  what  appears  to  be  the  lower  end 
of  the  humerus,  no  radius  or  ulna  being  apparent.  A  close  ex- 
amination of  the  illustration  will  show  that  this  articulating 
surface  is  not  in  the  same  plane  as  the  lower  end  of  the  shaft. 
When  the  radiograph  of  the  opposite  extremity  is  seen,  the  ana- 
tomical arrangement  becomes  apparent.  The  lower  portion  of 
the  femur  has  bent  at  right  angles  to  the  shaft. 

On  the  left  side  the  same  arrangement  of  phalanges  and 
metacarpal  can  be  seen.  In  this  radiograph  but  one  metacarpal 
can  be  seen,  and  it  suggests  that  a  fracture  has  occurred.  As 
at  the  time  the  patient  came  to  the  hospital,  she  had  a  fractured 
femur,  the  result  of  an  injury  some  weeks  previously,  it  may  be 
that  the  left  metacarpal  bone  had  been  fractured  at  the  same  time. 
The  left  humerus  shows  very  plainly  the  right  angle  which  the 
lower  portion  has  formed.  There  is  however,  a  distinct  break 
in  continuity  and  an  outer  segment  of  bone  shows  distinctly.  The 
question  arises  as  to  whether  or  not  this  represents  an  abortive 
wrist  joint  or  is  the  result  of  an  incomplete  ossification  at  that 
situation. 

On  the  right  side  no  similar  line  can  be  seen  but  its  absence 
may  be  due  possibly  to  the  angle  at  which  the  radiograph  was 
taken. 

The  illustrations  show,  however,  that  on  neither  side  is  any 
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Fig.  I. — Case  of  Phocomelus.     Guthrie  McConnell,  Cleveland. 
Figs.  II.  and  III. — Radiographs  of  Arm,  Foiearm  and  Hand. 
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trace  of  radius  or  ulna.  The  angulation  of  the  lower  ends  of  the 
humeri  probably  resulted  from  the  early  efforts  in  using  the  rudi- 
mentary hands.  The  constant  attempts  to  bring  the  fingers  to  the 
face  must  have  caused  the  bones  to  slowly  bend  until  a  certain 
amount  of  free  movement  was  obtained. 

It  is  interesting  to  note  that  no  other  abnormalities  of  develop- 
ment were  noticed.  There  was,  however,  a  distinct  lateral  scolio- 
sis with  the  convexity  to  the  right. 

An  autopsy  was  performed  and  the  pathological  diagnoses, 
based  on  both  the  gross  and  microscopic  examinations,  were  as 
follows : 

Interstitial  pancreatitis.  Fibrous  miliary  tuberculosis  of 
the  lungs  plus  anthracosis.  Chronic  parenchymatous  nephritis. 
Degeneration  of  medullary  portion  of  adrenals.  The  brain  showed! 
slightly  thickened  meninges,  but  was  otherwise  negative. 


"SYMPUS    APUS"    WITH    SPECIMEN* 
S.  Chelliah,  M.B.  and  CM.  (Madras) 
Assistant  Pathologist,  General  Hospital,  Colomho 

This  still-born  monster  was  delivered  at  the  lying-in-home  at 
8. 10  p.m.  on  January  25th,  1919,  and  sent  on  to  the  pathological 
museum  of  the  Ceylon  Medical  College,  for  preservation. 

SjTiipus  may  be  defined  as  a  monster  in  which  the  lower 
limbs  are  fused  together,  to  a  greater-  or  less  degree,  and  with  an 
imperfect  development  of  them  and  of  the  neighbouring  pelvic 
organs  and  pelvis. 

Synonyms  " sirenomelus "  and  "symelus.  "  The  terms  "mer- 
maid foetus"  and  "foetus  with  a  tailed  appendage "  have  also  been 
emplo3^ed.  None  of  these  terms  is  quite  so  good  as  "sjonpus" 
which  indicates  the  fusion  of  the  lower  limbs  as  the  essential 
feature  of  the  anomaly;  symelus,  for  instance,  simpty  means  a 
monster  in  which  the  limbs,  upper  or  lower  are  fused.  To  adopt 
the  terms  sirenomelus"  or  "syreniform  foetus"  is  to  liken  the 
monstrosity  to  a  fabulous  creature  (the  siren)  and  is  scarcely 
scientific.     "Sympus"  is,  therefore,  the  most  appropriate  name. 

Classification 
1.  According  to  Geofifroy  Saint-Hilaire,  this  monster  belongs 


*This,  and  the  succeeding  article,  were  sent  to  us  for  publication  by  the 
author  at  the  suggestion  of  Sir  William  Osier. 
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Sympus  Apus  showing  Single  (Fused)  Lower  Extremity  in  Stillborn 
Monster. 

(a)Photograph  of  anterior  view.     Note  complete  absence  of  External 
Genitalia. 

(b)  Photograph  of  posterior  view  showing  Anal  Opening. 

(c)  Skiagraph  showing  Single  (Fused)  Long  Bones  in  Thigh,  and  Single 

Bone  tapering  below  in  Leg,  and  complete  absence  of  Bones  of  Feet. 

From  a  specimen  in  the  Pathological  Museum  of  the  Ceylon  Medical 
College.  Illustrations  presented  by  S.  Chelliah,  M.B.  and  CM.,  Madras, 
India. 
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to  the  class  "single  monsters"  to  the  order  "autosites, "  to  the 
family  "  teratomelians "  and  to  the  genus  "symelians." 

2.  According  to  Forster,  this  belongs  to  the  class  "sympus 
apus"  in  which  the  fused  lower  limbs  end  simply  in  a  tapering 
point  (as  in  this  case)  or  in  a  stump  like  that  seen  after  an  ampu- 
tation. 

Obstetric  History. — In  this  case  pregnancy  seemed  to  have 
terminated  prematurely,  the  festal  movements -were  sluggish,  and 
towards  the  end  of  pregnancy  not  felt  at  all.  Liquor  amnii  was 
small  in  quantity.  The  labours  are,  in  these  cases  often  easy, 
dela5^  when  it  does  occur,  is  commonly  due  to  an  associated  malfor- 
mation, for  instance  hj^drocephalus  or  to  a  mal presentation. 
When  the  fused  lower  iimbs  presented,  as  they  sometimes  did, 
the  diagnosis  of  presentation  was  thrown  into  doubt. 

Clinical  History. — None  of  the  recorded  infants  survived 
birth  for  more  than  a  few  minutes,  or  at  most  hours;  this  is  not 
surprising  when  we  consider  the  abnormal  conditions  discovered 
by  dissection.  But  Cichorius  has  recorded  an  interesting  case 
of  siren  formation,  the  child  living  for  a  week  after  birth — in 
Leipzig  clinic. 

The  morbid  anatomy  is  a  somewhat  complicated  subject. 

1.  External  appearances. 

The  fused  lower  limb  is  usually  directly  continuous  (as  in 
this  case)  with  the  lower  (sub-umbilical)  part  of  the  trunk  and  it 
is  flattened  anteriorly  and  curved  posteriorly.  It  is  capable  of 
being  folded  upwards  upon  the  anterior  surface  of  the  trunk;  in 
one  of  the  recorded  cases  the  fused  foot  lay  over  the  right  shoulder 
and  near  the  right  ear.  The  lower  part  of  the  abdomen  shows  a 
tendency  to  narrow  as  it  approaches  the  lower  limb  and  this 
tendency,  along  with  the  form  of  the  fused  limb  gives  to  the  foetus 
its  "cuspidate  appearance,"  i.e.,  ending  in  a  point.  There  is  no 
trace  of  external  genitalia.  Posteriorly  there  is  a  linear  depression 
with  radiating  furrows  which  possibly  indicates  a  rudimentary  anal 
aperture.    The  body  of  this  monster  above  the  innbilicus  is  normal. 

2.  The  conditions  discovered  by  dissection  are  interesting. 
The  sacral  and  coccygeal  vertebrae  are  less  in  number  and  the 
sacrimi,  as  a  whole,  is  tilted  upwards,  the  ilia  are  spread  out 
laterally,  so  that  the  anterior  superior  spines  are  directed  to  the 
sides  and  downwards,  their  fossae  are  flattened.  The  tuberosities 
of  the  ischia  are  turned  inwards  and  their  ascending  rami  are  joined 
in  a  horizontal  plane  with  disappearance  of  the  obturator  foramina. 
In  front  of  the  ischia  there  is  a  projecting  crest,  formed  by  the 
horizontal  rami  of  the  pubic  bones.  The  ischial  and  pubic  bones 
unite  to  form  a  mass  which  blocks  the  outlet  of  the  pelvis  and  shows 
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a  wide  cotyloid  cavity  for  the  reception  of  the  large  head  of  the 
fused  femora. 

It  is  on  account  of  these  conditions  that  Tarufii  places  "sym- 
pus" among  the  pelvic  monstrosities  ("lecano-terata").  A  care- 
ful study  of  the  lower  limb  after  dissection  shows  the  following : 

The  femora  are  completely  fused  with  a  single  large  head 
fitting  into  a  single  cotyloid  cavity  with  two  condyles  articulating 
with  a  single  tibia  and  no  fibula. 

The  evidence  of  two  bones  in  the  thigh  is  well  shown  by  the 
two  nutrient  foramina  (seen  in  the  skiagram)  which  are  present 
on  the  posterior  aspect  of  the  femora,  which  are  rotated  in  such 
a  manner  as  to  bring  the  external  surfaces  internal,  and  posterior 
surfaces  anterior  and  the  knee  flexes  anteriorly.  There  is  no  foot 
at  all. 

Pelvic  organs  aie  absent,  viz.: 

The  kidneys,  ureters,  bladder,  and  the  genital  organs,  except 
the  right  supra-renal  capsule  which  is  present.  The  rectum  and 
the  vermiform  appendix  are  also  absent,  the  descending  colon 
ending  blindly.  The  urachus  is  wanting.  The  umbilical  cord 
has  only  one  artery  and  one  vein. 

Putting  all  these  facts  together  we  may  come  to  the  conclu- 
sion that  in  "sympus"  the  derivatives  of  the  allantois  (urachus  and 
part  of  bladder)  and  its  vessels  (umbilical  arteries  and  vein)  are 
usually  absent  and  that  the  vessels  of  the  cord  are  omphalo- 
mesenteric or  vitelline  in  origin.  Sympodia  is  relatively  rare, 
only  116  instances  were  gathered  together  up  to  1897.  This 
variety — sympus  apus — is  rarer  still.  The  teratogenesis  is  a 
subject  which  has  been  fruitful  in  ingenious  explanations  and  yet 
cannot  be  regarded  as  in  any  degree  settled.  There  is  no  explana- 
tion offered  for  the  extraordinary  rarity,  the  almost  complete 
absence,  of  any  cases  of  sympodia  in  the  lower  animals. 

'  Ballantyne.     Ante-natal  Pathology  and  Hygiene,  the  Embryo. 
2  Birnbaum  and  Blacker.     Malformations  of  the  Foetus. 


NOTES  ON  A  CASE  OF  "HYPOSPADIAS  PERINEALIS" 

S.  Chelliah  M.B.  and  CM.  (Madras) 

Assistant  Pathologist,  General  Hospital,  Colombo 

This  patient,  who  will  be  shown  presently  to  have  had  the 
anatomical  characteristics  of  a  man,  was  brought  up  as  a  woman, 
known  by  a  feminine  name,  Punchi  Nona,  lived  to  the  age  of  50, 
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admitted  into  the  female  diarrhoea  ward  of  the  General  Hospital, 
Colombo,  on  November  24th,  1919,  with  anaemia,  a?dema  of  legs 
and  breathlessness  of  6  months'  duration,  and  died  on  December 
1st,  1919,  of  uraemia  due  to  chronic  parenchymatous  nephritis. 

General  Appearance. — Big  build,  large  head,  broad  face,  heavy 
limbs,  broad  shoulders,  slight  growth  of  hair  on  the  chin  and 
over  the  upper  lip,  larger  growths  in  the  arm-pits,  slightly  promi- 
nent pomum  Adayni,  small  conical  nipples,  pyramidal  growth  of 
hair  over  the  pubis,  and  deep  and  manly  voice. 

External  Genitalia. — -(a)  The  penis  is  small,  imperfect!}' 
developed,  looking  not  unlike  a  hypertrophied  clitoris  (penis 
clitoridien),  adherent  on  either  side  to  the  scrotal  integument, 
with  no  meatus  urinarius. 

(b)  The  scrotum  is  cleft,  looking  like  the  labia  majora,  the 
right  half  contains  a  testis,  the  left  half  is  empty,  the  other  testis 
was  found  in  the  left  inguinal  canal,  together  with  a  semi-solid 
blue  mass  close  to  it,  of  the  shape  and  size  of  the  testis  due  to 
phlebectasis  of  the  veins  of  the  pampini-form  plexus.  This  mass 
was  punctured  by  accident. 

(c)  The  urethra.  The  lower  wall  of  the  urethra  is  defective, 
as  far  back  as  the  perineum,  which  condition  with  the  cleft  scro- 
tum, looks  like  the  vulva.  The  sinus  uro-genitalis,  thus  presented, 
is  wide  and  deep, about  an  inch  in  length,  and  opens  directly  into  the 
bladder.  The  patient  used  to  micturate  in  the  squatting  posi- 
tion. 

Post-mortem  Examination. — The  only  pelvic  organ  was  the 
bladder,  the  wall  of  which  was  thick,  the  mucous  membrane  of 
slate  colour  and  thrown  into  folds,  due  to  repeated  attacks  of 
cystitis. 

The  pelvis.  The  bones  heavy,  axes  of  the  ilia  oblique,  iliac 
fossae  deep,  inlet  heart  shaped,  sjaiiphisis  pubis  deep,  pubic  arch 
narrow  and  pointed — characteristics  of  male  pelvis. 

Microscopical  Examination. — -The  genital  glands  show  the 
structure  of  the  testis. 

Social  Condition. — The  subject  was  not  married,  but  lived  with 
and  was  supported  by  his  sister's  son. 

Synonyms. — Hypospadia  perinealis,  hypospadia  perineo-scro- 
talis,  pseudo-hermaphroditus  externus,  pseudo-hermaphroditus 
musculinus  externus. 

Statistics. — In  910  cases  of  pseudo-hermaphroditism  collected 
by  Neugebauer,  there  were  722  of  the  masculine  variety,  and  only 
188  of  the  feminine  variety;  and  613  of  the  whole  series  were 
examples  of  pseudo-hermaphroditismus  masculinus  externus. 

Legal  Rights. — As   very  many  of  these   cases,   like   the  one 
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cited  above,  are  in  reality  of  the  male  sex,  doubtful  cases  should 
be  brought  up  as  boys.  In  three-quarters  of  the  cases,  the 
decision  come  to  will  prove  to  be  correct  and  the  inconvenien- 
ces which  may  result,  if  a  mistake  has  been  made,  are  much  less 
in  the  case  of  a  supposed  boy  than  a  supposed  girl.  It  had 
happened  that  a  hermaphrodite  of  male  sex  had  been  rightly  cer- 
tified, soon  after  birth,  as  a  boy,  after  a  short  time,  on  the 
erroneous  diagnosis  of  a  doctor,  had  been  corrected  in  the  registry 
of  births  as  a  girl ;  and  finally,  on  the  decision  of  higher  authorities 
with  much  trouble  had  attained  his  proper  civil  rights.  It  is  a 
well-known  fact  that  the  correction  of  a  mistake  in  the  register 
of  births  causes  a  great  deal  of  trouble. 

Tuffier  and  Lapointe  are  of  opinion  that  in  doubtful  cases  an 
incision  is  justifiable  to  determine  the  nature  of  the  sexual  gland, 
especially  when  it  is  situated  in  the  inguinal  region;  and  indeed 
they  would  go  further  and  suggest,  in  view  of  the  grave  incon- 
veniences that  a  wrong  decision  may  cause,  that  an  abdominal 
section  for  diagnostic  purposes  is  even  justifiable. 

When  a  medical  man  discovers,  in  the  course  of  an  examina- 
tion or  an  operation,  that  an  individual  is  not  of  the  sex  in  which 
he  had  been  brought  up,  and  is  at  the  time  assuming,  the  question 
as  to  whether  he  should  divulge  his  knowledge  or  not  is  one  of 
considerable  difficulty.  It  must  be  remembered  that  many  of 
the  individuals  are  quite  happy  in  their  ignorance,  and  the  grave 
inconveniences  which  may  follow  a  change  of  sex  on  the  part  of 
an  adult  must  be  remembered.  In  cases  where  marriage  is  con- 
templated and  the  medical  man  is  consulted  on  a  question  of 
doubtful  sex,  an  operation  may  certainly  be  recommended,  if 
necessary,  to  determine  the  point. 

Clinical  Significance. — It  is  very  likely  that  the  chronic 
parenchymatous  nephritis,  of  which  this  patient  died,  is  of  conse- 
cutive type,  due  to  an  ascending  infection,  although  the  common- 
est form  is  suppurative  nephritis  or  pyelo-nephritis. 
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A  CASE  OF  PARASITIC  THORACOPAGUS  WITH 
CARDIAC  ANOMALY  IN  THE  HOST:  TRANS- 
POSITION OF  THE  ARTERIAL  TRUNKS  WITH 
PATENT  DUCTUS  ARTERIOSUS  AND  COMPLETE 
DEFECT  OF  INTERVENTRICULAR  SEPTUM 
(COR      TRILOCULARE       BIATRIATUM)* 

Walter  F.  Watton,  Brooklyn,  N.Y. 

a7}d 
Maude  E.  Abbott,  Montreal,  Que. 

The  remarkable  monstrosit}'  which  forms  the  subject  of  this 
communication  occurred  in  a  child  in  the  practice  of  Dr.  G.  A. 
Campbell,  of  Brooklyn,  N.Y.,  who  came  under  the  care  of  one  of 
us  (W.  F.  W.)  during  the  temporary  absence  of  Dr.  Campbell 
from  the  city.  The  present  communication  is  made  with  especial 
reference  to  the  interesting  associated  cardiac  anomalies  in  the  host, 
on  account  of  which  the  case  was  referred  to  one  of  us  (M.  E.  A.) 
by  the  pathologist  who  did  the  autopsy,  Dr.  Archibald  ]\Iurray, 
of  the  Hoagland  Laboratory,  Brooklj-n.  We  are  much  indebted, 
both  to  Dr.  Campbell  and  to  Dr.  Archibald  Murray,  for  the  privi- 
lege of  the  observation  and  for  permission  to  report  it  here. 

History  of  the  Case 

Clinical  Notes  (W.  F.  W.)  The  child  was  first  seen  in  June, 
1920.  It  was  then  nine  months  old.  There  was  a  history  of 
normal  delivery  by  midwife.  No  placental  examination.  No 
history  of  dystocia.  The  baby  was  not  sick,  but  the  writer  was 
called  to  see  the  case  because  it  did  not  gain. 

A  description  of  the  monstrosity  is  given  below. 

The  baby  was  regular  in  her  habits,  but  from  the  parasite 
there  was  a  constant  dribbling  of  urine  so  that  the  abdomen  of 
the  baby  was  quite  inflamed  and  excoriated. 

The  baby  was  apparently  mentally  bright.  It  sat  erect  and 
supported  a  part  of  the  weight  of  the  parasite  with  its  hands. 
It  was  pale  and  lips  very  cyanosed.  There  was  no  clubbing  of  the 
fingers.  Heart:  apex  beat  in  5th  intercostal  space  4|  cm.  from 
mid-sternal  line.  There  was  a  palpable  thrill  over  the  entire 
precordium.  Murmurs  were  heard  over  the  entire  precordium  and 
could  not  be  classified. 


*Presented  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  New  York,  April  1st,  1920. 
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The  child  would  cry  when  the  skin  of  the  parasite  was  pinched. 
The  lower  limbs  of  the  parasite  were  semi-flexed  but  moved  about 
incoordinately. 

Baby  gained  in  weight  until  fourteen  months  old,  when  it 
developed  a  throat  infection  and  otitis-media.  At  the  end  of 
three  days  it  was  very  much  improved.  Two  weeks  later  it 
developed  broncho-pneumonia  and  died  on  the  second  day. 

Post  Mortem:  At  the  autopsy  the  abdominal  viscera  of  the 
autosite  were  examined  without  removal  from  the  body  and  re- 
tained in  situ  with  their  attachment  to  the  parasite  for  preserva- 
tion as  a  museum  specimen.  The  thoracic  viscera  were  removed 
intact  and  kept  for  special  examination  and  dissection.  This 
was  carried  out  by  one  of  us  (M.  E.  A.)  in  Dr.  Murray's 
laboratory  on  January  1st,  1921,  when  the  following  notes  were 
made: 

I.  The  Cardiac  Anomaly  in  the  Host 

Description  of  Specimen:  The  specimen  consists  of  the  heart 
and  great  vessels  attached  to  the  very  voluminous  lungs  removed 
from  a  somewhat  cyanotic  but  otherwise  apparently  normal  girl 
infant  aged  14  months,  which  bore,  protruding  from  the  abdomen 
what  appears  to  be  the  lower  part  of  the  body  of  a  second  female 
child. 

The  heart  of  the  host  is,  relatively  to  the  age  of  the  child,  of 
very  large  size.  Its  heavy  ventricular  portion  is  transversely 
placed  to  the  long  axis  of  the  body,  the  auriculo-ventricular  groove 
is  very  deep  and  the  auricles,  which  are  large  and  thick-walled, 
are  displaced  backwards  so  that  they  lie  behind  the  upper  part 
of  the  ventricles;  the  right  auricular  appendage  is  large  and  pro- 
jects forward  on  the  right  side  of  the  upper  part  of  the  ventricles 
to  the  right  of  the  great  trunks.  The  left  auricular  appendage  is 
much  smaller  and  is  not  seen  anteriorly,  although  it  curves  for- 
ward also,  to  the  left  of  the  great  trunks.  These  present  a  wholly 
anomalous  appearance.  The  aorta,  a  relatively  small,  thin- 
walled  vessel,  arises  transposed  from  the  conus  of  the  right  ven- 
tricle, which  foitns  a  blunt,  rounded  shoulder,  in  the  position 
normally  occupied  by  the  pulmonary  artery  and  slightly  to  the 
left  of  the  median  line.  It  passes  upward  and  curves  to  the  left, 
gives  off  the  innominate,  left  carotid  and  subclavian  in  their  nor- 
mal positions,  and  then  turns  downward  on  the  left  side  to  form  the 
descending  thoracic  and  abdominal  aorta.  The  pulmonary  artery 
is  enormously  increased  both  in  the  siz(^  of  its  lumen  and  in  the 
thickness  of  its  wall.  It  forms  a  thick,  short  trunk  6.5  cm.  in 
circumference,  which  divides  about  2  cm.  above  the  heart  into  two 
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huge  trunks  which  pass  into  the  hihun  of  either  hmg,  where  they 
break  up  into  thick-walled  branches  of  remarkable  size,  which  end 
in  a  network  of  coarse  terminal  branches.  The  limg  tissue  is 
firmly  adherent  to  the  walls  of  the  terminal  branches  by  fine 
radicles.  A  wide  orifice,  the  remains  of  a  large  patent  ductus,  is 
seen  in  the  wall  of  the  aorta  opposite  the  left  subclavian  and  in 
the  pulmonar}'-  artery  at  its  bifurcation.  This  is  no  longer  a  canal 
but  has  been  taken  up  into  the  wall  of  the  two  vessels  which  are 
here  adherent,  and  only  the  orifice  remained. 

The  lungs  are  relatively  very  large  and  voluminous  and  present 
patches  of  broncho-pneumonia  and  areas  of  emphysema.  The 
pulmonary  veins  at  the  hilum  are  enormoush^  dilated  and  the 
muscular  layer  is  developed  in  their  coats  at  their  entrance  to  the 
left  auricle.  They  are  three,  one  on  the  right  and  two  on  the  left 
side. 

Interior  of  the  Heart:  The  ventricular  portion  was  laid  open 
first.  It  showed  an  entire  absence  of  the  interventricular  sep- 
tum, the  onh^  trace  of  a  division  between  the  ventricles  being  a 
short  muscular  cushion  which  projects  downward  from  above  be- 
tween the  orifices  of  the  two  great  arterial  trunks.  These  lay 
above  and  anteriorly  to  the  venous  ostia,  which  were  seen  also 
opening  on  either  side  into  the  common  chamber.  The  aorta, 
relatively  small  and  thin-walled,  rose  from  the  extreme  front 
of  the  upper  left  angle  of  the  ventricle  in  the  position  normally 
occupied  by  the  pulmonary  artery.  It  is  provided  with  three 
normal  valves,  behind  the  right  and  left  posterior  of  which  the 
coronaries  arise.  That  part  of  the  conus  of  the  right  ventricle 
from  which  it  emerges  is  differentiated  anteriorly  into  a  small 
separate  chamber  the  size  of  an  almond  by  a  muscular  ridge  with 
concave  free  edge  which  is  continuous  posteriorly  with  a  ridge 
emerging  with  the  muscular  lower  border  of  the  aortic  septum. 
The  pulmonary  orifice  enters  the  upper  part  of  the  common  ven- 
tricle to  the  right  of  and  behind  the  aortic,  from  which  it  is  effectu- 
ally separated  by  the  thick  muscular  cushion  aforesaid;  it  is  also 
screened  from  the  tricuspid  orifice  by  the  large  main  portion  of 
the  infundibular  cusp  of  the  tricuspid  valve,  and  from  the  mitral 
b}^  the  aortic  segment  of  the  latter.  It  is  larger  than  the  aortic 
and  leads  into  the  greatly  dilated  pulmonary  artery. 

The  two  venous  ostia  lie  on  either  side  of  the  common  ven- 
tricle below  and  posteriorly.  The  tricuspid  is  relatively  large, 
admitting  two  fingers,  the  mitral  is  smaller  and  is  obliquely  placed 
on  the  left  side  on  a  plane  distinctly  anterior  to  that  occupied  by 
the  tricuspid.  The  latter  has  three  distinct  segments;  of  these, 
its  marginal  cusp  is  somewhat  rudimentary,  with  short  chordae  and 


168        Parasitic  Thoracopagus — Watton  and  Abbott 

looks  towards  the  cavity  of  the  right  auricle;  its  septal  cusp  is 
also  short  and  small  and  is  anchored  by  small  chordae  to  two 
papillary  muscles  which  spring  from  a  shalloiv  projectio7i  frorn  the 
posterior  inferior  icall  of  the  coynmon  ventricle,  which  evidently 
represents  the  rudimentary  posterior  limb  of  the  defective  interven- 
tricular septum.  The  origin  of  the  papillary  muscle  from  this  pro- 
jection is  continuous  with  an  interlacing  network  of  columnse 
carnse  that  extends  over  the  anterior  inferior  ventricular  wall, 
projecting  into  the  periphery  of  the  cavity  and  resembling  the 
spongy  musculature  of  the  embryonic  heart.  The  infundibular 
tricuspid  segment  is  of  great  size,  and  screens  by  its  main  portion 
the  orifice  of  the  pulmonary  artery  from  the  right  auriculo-ven- 
tricular  orifice.  It  passes  obliquely  forward  upward  and  to  the 
right  from  the  left  side  posteriorly;  its  outer  edges  are  well  de- 
veloped and  are  attached  to  the  papillarj^  muscles  by  well  de- 
veloped chordae;  its  central  part,  however,  is  not  free  but  is  con- 
stricted and  attached  to  the  strong  muscular  pillar  between  the 
mouths  of  the  aorta  and  pulmonary  artery,  while  just  beyond  its 
centre  a  few  short  chordae  are  seen  which  are  attached  to  this  same 
muscular  bundle.  The  smaller  part  of  this  infundibular  cusp 
shields  the  aortic  orifice  from  the  tricuspid.  The  mitral  valve  has 
two  cusps;  a  left  anterior  and  right  posterior.  The  latter  is  di- 
rectly continuous  in  its  posterior  part  with  the  infundibular  cusp 
of  the  tricuspid,  its  chordae  tendineae  meeting  those  of  the  latter 
cusp  at  an  acute  angle  and  springing  with  them  from  an  inde- 
pendent bundle  of  papillary  muscles  arising  upon  the  left  posterior 
wall  of  the  ventricle.  The  anterior  mitral  segment  is  thick  and 
short,. with  normal  attachments. 

The  auricles  are  both  hypertrophied  and  dilated,  the  dilata- 
tion being  the  most  marked  in  the  right  auricle,  while  the  left 
auricle  is  greatly  hypertrophied,  its  wall  being  in  some  places 
3  to  4  mm.  thick,  and  lined  with  a  greatly  thickened  endocardium. 
The  auricular  septum  is  entire,  the  foramen  ovale  completely  closed, 
and  is  very  thick  and  strong.  The  orifice  of  the  inferior  cava  is  en- 
larged to  about  three  times  its  size.  The  Eustachian  valve  is  a 
thick,  muscular  ridge.  The  Thebesian  valve  is  also  represented 
by  a  muscular  structure  and  the  muscali  pectinati  of  the  right 
appendix  are  markedly  developed.  The  left  auricle  is  a  strong 
unwieldy  structure  and  presents  three  huge  openings  into  the  large 
channels  of  the  pulmonary  veins,  which  lead  respectively  one  to 
the  left  and  the  other  two  to  the  right  lung.  These  organs  contain 
numbers  of  large  thin-walled  veins  which  form  large  venous  sinu- 
ses, many  of  which  lie  superficially  directly  under  the  pleura. 

Course  of  the  Blood:    The  relative  position  of  the  arterial  and 
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venous  ostia  and  the  relation  of  the  contiguous  part  of  the  anterior 
mitral  and  the  infundibular  tricuspid  segments  and  the  muscular 
ridge  separating  the  two  arterial  ostia  to  these  and  to  each  other, 
seems  to  supply  a  compensatory  arrangement  that  would  have 
permitted  a  considerable  proportion  of  the  aerated  blood  from  the 
left  auricle  to  pass  into  the  aorta  in  spite  of  its  origin  from  the  right 
side  of  the  common  ventricle.  Thus,  the  tricuspid  is  placed  behind 
and  to  the  right  and  directed  from  the  right  anteriorly  to  the  left 
posteriorly,  while  the  pulmonary  orifice  lies  above  and  anterior 
to  it,  but  on  a  plane  behind  the  aortic  orifice  and  shielded  from  the 
mitral  orifice  by  the  anterior  mitral  segment ;  and  the  mitral  orifice 
is  also  placed  obliquely,  passing  from  the  right  anteriorly  to  the 
left  posteriorly,  and  looks  towards  the  aortic  orifice,  and  is  in  front 
of  the  pulmonary  and  shielded  from  it  by  its  anterior  segment, 
but  is  on  the  same  plane  with  the  aortic  orifice,  which  is  in  turn 
guarded  from  the  orifices  behind  it  by  the  aortic  septum.  The 
current  of  venous  blood  would,  therefore,  seem  to  have  passed 
from  the  right  auricle  through  the  tricuspid  first  into  the  pulmo- 
nary artery,  as  this  lies  in  juxtaposition  in  the  common  ventricle, 
and  then,  auricular  contraction  following  an  instant  later  in  the 
left  auricle,  the  aerated  blood  would  have  been  sent  thence  through 
the  mitral  orifice  chiefly  into  the  aorta.  This  mechanism  is  seen 
also  in  the  three-chambered  heart  of  the  turtle. 

Anatomical  Diagnosis  of  Cardiac  Anomaly  in  Host:  Com- 
plete transposition  of  aorta  and  pulmonary  artery,  aorta  from  right 
ventricle  to  the  left  and  anteriorly,  pulmonary  from  left  ventricle  to 
the  right  and  posteriorly;  complete  absence  of  interventricular  septum 
(cor-biatriatrum  trilocular;  anomalous  formation  of  tricuspid  seg- 
ments with  compensatory  hyperplasia  of  infundibular  cusp;  hypo- 
plasia of  aorta;  great  dilatation  of  pulmonary  orifice  and  artery  and 
branches  and  of  pulmonary  venules  and  veins;  auricular  spetum 
closed;  marked  dilatation  of  both  auricles  but  especially  the  right; 
hypertrophy  of  both  auricles,  but  especially  the  left;  hypertrophy  and 
dilatation  of  common  ventricle;  large  patent  lumen  of  ductus  arteriosus 
(direct  communication.) 

Remarks  on  the  Cardiac  Anomaly 

The  interest  of  this  case  from  the  congenital  cardiac  stand- 
point is  threefold.  First,  the  combination  itself  of  a  grave  cardiac 
anomaly  in  the  host  of  a  double  monster  of  the  parasitic  type,  is 
not  only  unusual,  but  is,  so  far  as  we  know,  unique  in  the  literature. 
The  rarity  of  such  an  occurrence  is  readily  explained  by  a  review 
of  the  ontogenesis  of  the  monstrosity.     Reflection  shows  us  that 
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Fig.  III. — Cardiac  Anomaly  in  Parasitic  Thoracopagus 
Exterior  view  of  the  Heart  and  great  Vessels,  of  the  Autosite,  showing 
the  transposed  aorta  of   large  size  and    arising  anteriorly  and    to   the   left 
in  the  position  normally  occupied  by  the  pulmonary  artery.     The  lungs  are 
very  voluminous. — W.  F.  Watton  and  I\I.  E.  Abbott. 


Fig.  IV. — Heart  of  Autosite  laid  open  to  show  the  orifices  of  the 
transposed  vessels,  that  of  the  aorta  lying  anteriorly,  and  that  of  the 
pulmonnry  artery  lying  posteriori}^  in  the  position  normally  occupied  by 
each  other  and  separated  by  a  thick  muscular  cushion.  Interventricular 
septum  completely  absent.  Musculature  of  Columnae  carneae  heavily 
developed.     W.  F.  W.\tton  and  M.  E.  Abbott. 
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in  a  thoracopagus  or  any  other  form  of  double  monster,  we  are 
deahng  with  what  was  originally  a  homologous  twin  pregnancy, 
in  which  the  two  germinal  areas  were  implanted  too  close  to  each 
other  (at  a  distance  of  less  than  180°)  on  the  surface  of  the  blasto- 
mere,  so  that  fusion  has  resulted,  leading,  in  the  case  of  thora- 
copagi,  to  attachment  of  the  two  foetuses  along  the  median  line 
of  the  thoraco-abdominal  wall ;  and  that,  in  the  parasitic  or  asym- 
metrical form  of  such  a  double  monster  some  unexplained  agency 
has  acted,  subsequently  to  the  event  of  fusion',  adversely  upon  one 
member  of  the  group,  so  that  its  circulation  has  become  depressed 
or  overpowered,  and  a  suppressed  parasitic  individual  has  re- 
sulted, which  is  attached  to  or  included  in  the  body  of  the  larger 
individual,  and  is  of  smaller  size,  with  certain  members  or  parts 
of  members  missing,  rudimentary  or  deformed,  and  with  heart 
frequently  rudimentary  or  absent  (as  in  the  variety  known  as 
Dipygus  Parasiticus  here  reported).  But  homologous  twins  are 
in  their  origin  essentially  normal  individuals  (Stockard^),  and  so 
also,  as  a  necessary  corollary,  are  symmetrical  double  monsters 
of  the  thoracopagus  type.  It  follows  that  in  the  asymmetrical 
or  parasitic  form  of  thoracopagus  the  larger  member  of  the  pair, 
that  is  the  autosite,  whose  circulation  has  not  been  interfered  with, 
remains  as  a  rule  unaltered,  and  attains  maturity  as  an  individual 
with  perfectly  developed  heart  and  normal  in  all  respects,  except 
that  it  supports  the  imperfect  body  and  members  or  parts  of 
members  of  the  parasitic  twin.  In  the  present  case,  however,  we 
have,  in  the  heart  of  its  host  one  of  the  severest  forms  of  congenital 
cardiac  disease  that  is  consistent  with  life. 

Secondly,  the  primary  cardiac  anomaly  that  exists  here 
(complete  transposition  of  the  great  trunks)  is  of  such  a  nature  as 
to  invite  speculation  as  to  a  possible  causal  connection  with  the 
same  factors  as  led  to  the  origin  of  the  monstrosity.  Transposi- 
tion of  the  arterial  trunks  has  a  different  etiological  basis  from  that 
of  a  transposition  of  the  viscera;  nevertheless,  since  a  reversal  of 
the  normal  torsion  of  the  ventricular  bend  of  the  embryonic  heart 
is  known  to  be  a  factor  in  their  altered  relations  (Keith,  Lewis"), 
the  question  arises:  Did  the  phenomena  that  underlay  its  occur- 
rence in  the  heart  of  the  host  in  the  present  case  bear  some  obscure 
relation  to  mirror-picture  transposition  of  the  viscera  (situs  inver- 
sus), of  the  normal  twin  such  as  is  known  to  occur  so  frequently 


^Stockard,  C.  R.,  Development  Rate  and  Structural  Expression:  An 
Experimental  Study  of  Twins,  'Double  Monsters'  and  Single  Deformities 
Etc.     Amer.  Jour,  of  Anat.,  1921,  xxviii,  115. 

^Lewis  and  Abbott.  Anat.  Rec,  1915,  ix,  No.  1.  Also  this  Bulletin, 
1916,  vi. 
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in  one  of  the  members  of  a  symmetrical  double  monster  of  the 
thoracopagus  type? 

Thirdly,  the  cardiac  condition  in  the  host  is  per  se  of  excep- 
tional interest.  Complete  transposition  of  the  great  trunks  is  in 
itself  of  infrequent  occurrence;  but  cases  such  as  this,  that  survive 
the  first  few  weeks  of  infant  life  and  that  present  only  a  moderate 
degree  of  cyanosis  are  extremely  rare,  for  complete  transposition 
is  one  of  the  chief  causes  of  deep  cyanoses  from  birth,  the  so- 
called  morbus  coeruleus,  with  early  fatal  termination.  The  ex- 
planation of  the  more  favourable  features  in  the  present  case  is 
to  be  found  in  the  remarkable  adaptations  of  structure  that  exist 
here,  whereby  the  difficult  conditions  of  the  circulation  imposed  by 
the  origin  of  the  aorta  from  the  right  ventricle  are  met  in  what 
would  appear  to  be  the  best  manner  possible.  These  adaptations 
consist  in :  (a)  a  complete  absence  of  the  interventricular  septum, 
with  a  peculiar  juxtaposition  of  the  arterial  and  venous  ostia 
respectively  (the  latter  condition  resembling  the  arrangement 
in  the  heart  of  a  turtle) ;  and  (b)  a  widely  patent  ductus  arteriosus. 
The  pulmonary  artery  is  widely  dilated  and  the  foramen  ovale 
is  here  completely  closed.  Of  these  anatomical  features,  the 
most  important  is  the  absence  of  the  septum,  for  the  triloculate 
heart  resulting  therefrom  allowed  free  passages  of  the  arterial 
and  venous  currents  to  their  respective  destinations  through  the 
common  ventricle. 

The  literature  on  complete  transposition  of  the  arterial 
trunks  bears  out  the  conclusion  which  is  suggested  by  the 
examination  bf  this  specimen,  namely,  that  absence  of  the 
interventricular  septum  together  with  patency  of  one  or  other  of 
the  fcEtal  passages,  foramen  ovale  or  ductus  arteriosus,  is  that 
adaptation  of  structure  which  best  meets  the  need  of  the  circula- 
tion for  aeration  under  the  altered  conditions  imposed  by  the 
transposed  trunks.  Practically  all  the  cases  terminating  in  the 
first  weeks  or  months  of  life  and  deeply  cyanotic  from  birth  or 
shortly  thereafter,  have  a  closed  interventricular  septum;  and, 
on  the  other  hand,  the  few  cases  who  reached  adult  life  or  showed 
late  or  moderate  cyanosis  had  a  ventricular  septum  that  was 
either  absent  or  largely  defective.  Thus,  in  Keith's  ^  case,  who 
lived  to  the  age  of  16  years,  there  was  a  large  defect  of  the 
septum,  with  patent  foramen  ovale.  In  Elliott's  *,  who  hved  to 
19  years  and  nine  months,  the  septum  was  absent  and  the  foramen 
ovale  admitted  a  goose  quill.     In   Guttmann's,  dying    at  two 


^Keith,  Jour.  Anat.  and  Phys.,  xlvi,  1912,  case  V,  p.  17. 
^Elliott,  Jour.  Anat.  and  Phys.,  1877,  xi,  302. 
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years,  cyanosis  was  first  noticed  at  the  end  of  the  6th  month  and 
was  moderate  in  degree;  the  upper  two-thirds  of  the  ventricle 
septum  was  absent  and  the  ductus  patent,  the  foramen  ovale 
closed. 

II.  The  Monstrosity 

Inspection  of  the  monster  showed  this  to  be  surmounted 
above  by  a  triangular  appendage  with  base. upward  which  con- 
sisted of  the  rudimentary  shoulder  girdle  and  fused  upper  extremi- 
ties curved  inward  below  and  attached  by  a  constricted  bridge  of 
fleshy  tissue  over  which  the  body  skin  is  continuous  to  the  lower 
part  of  the  trunk  and  the  fully  developed  hips,  buttocks  and  lower 
extremities  of  the  parasitic  twin.  The  abdominal  wall  is  absent, 
and  a  mass  of  rudimentary  intestine  is  exposed  (Fig.  II).  The 
trunk  is  surmounted  by  normal  female  genitalia.  The  kidneys 
were  present  and  urine  was  passed  occasionally,  but  there  was  no 
anus  and  the  intestines  did  not  functionate.  The  ventral  surface 
of  the  parasite  is  apposed  to  that  of  the  autosite,  to  which  it  is 
attached  by  skin  and  fascia  at  two  places:  (a)  at  the  umbilicus 
where  the  large  umbilical  vein  passes  from  the  parasite  into  the 
liver  of  the  host,  where  it  empties  into  the  hepatic  veins,  which 
thus  transmit  the  blood  from  the  parasite  to  the  right  heart  of  the 
autosite;  (b)  at  the  lower  border  of  the  thorax,  left  side,  where  two 
small  arterioles  were  demonstrated,  passing  from  the  host  to  the 
parasite.  Careful  dissection  showed  these  vessels  to  constitute 
its  entire  blood  supply. 

Anatomical  Diagnosis  of  Monstrosity:  Asymmetrical  thora- 
copagus; acardiac  and  acephalic  fnonster  having  rudimentary  and 
fully  developed  lower  extremities,  gastro-schisis,  and  rudiinentary 
alimentary  tract;  umbilical  and  supra-umbilical  attachment  to  auto- 
site.    Type  known  as  Dipygus  Parasiticus. 

Remarks  on  the  Monstrosity 

Parasitic  Thoracopagus,  although  of  rare  occurrence,  is  well 
recognized  in  the  annals  of  medicine,  for  the  reason  that  its  sub- 
jects are  viable  and  present  an  extraordinary  and  grotesque  ap- 
pearance which,  in  adults,  has  always  attracted  public  attention 
and  record.  The  condition  is  sufficiently  rare  to  excite  surprise 
and  curiosity  and  most  of  the  cases  have  been  exhibited  as  museum 
freaks.  Probably  the  most  famous  case  is  that  of  the  Italian 
CoUoredo,  born  in  Genoa  in  1642,  who  bore,  attached  to  the  ensi- 
form  cartilage,  the  head,  thorax,  the  two  upper  and  one  lower 
extremities  of  a  second  individual.     The  parasite  neither  ingested 
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Fig.  I. — Parasitic  Thoracopagus  with  Cardiac  Anomaly  in  Host. 

Moderately  cyanotic  female  child,  aged  14  months,  bearing  attached 
to  its  abdomen  in  the  median  line  the  perfectly  formed  lower  extremities 
and  rudimentary  upper  extremities  of  a  parasite  twin. — W.  F.  Watton  and 
M.  E.  Abbott. 


Fig.  II. — The  parasite  everted,  to  show  its  attachment  to  the  Autosite 
at  two  points  (a)  the  umbilicus,  (6)  the  lower  margin  of  the  left  wall  of  the 
thorax.  The  abdominal  wall  of  the  monster  is  widely  cleft  and  its  intestines 
are  exposed  extruded. — W.  F.  Watton  and  M.  E.  Abbott. 
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nor  excreted  aiu'thing  but  saliva  and  the  eyes  were  always  closed. 
A  similar  but  more  rudimentary  case  consisting  of  a  head  and 
thorax  is  repulilished  by  Fingland  from  the  Gentlemen's  Maga- 
zine, of  1777;  the  man  was  one  James  Poro,  born  :n  Genoa  in  1686. 
The  head  of  a  small  second  individual  projected  upward  from  the 
centre  of  his  chest  and  wears  a  becoming  hat. 

Hirst  and  Piersol  state  that  the  type  of  monster  varies  accord- 
ing to  the  point  of  attacliment  to  the  host,  in  that  the  higher  up 
the  attachment  is  in  the  long  axis  of  the  body  of  the  host  the  greater 
the  tendency  will  be  to  the  development  of  the  head  end  of  the 
parasite.  This  contention  is  well  supported  by  these  two  cases 
above  cited  where  the  head  was  developed  and  the  lower  extremi- 
ties suppressed,  for  in  both  cases  the  attachment  was  to  the  thorax 
and  not  to  the  abdomen  of  the  autosite.  It  is  also  strikingly 
borne  out  by  the  cases  of  Dipygus  Parasiticus  in  the  literature,  of 
which  the  case  reported  here  is  an  excellent  example.  Both  in 
this  and  in  the  practically  identical  cases  reported  by  Schwalbe  ^ 
and  Lindley  Mills'',  the  attachment  is  to  the  upper  abdomen 
(umbilical  and  supra-umbilical),  and  in  all  the  parasite  is  an 
acephalic  and  acardiac  monster,  with  rudimentary  upper  and 
fully  developed  lower  extremities.  In  the  celebrated  Indian  boy, 
Laloo,  who  is  the  best  known  example  of  Dipygus  Parasiticus,  the 
upper  extremities  were  well  developed  also.  He  lived  to  be  32 
3'ears  old,  and  was  exhibited  in  London  at  the  age  of  seventeen. 
A  complete  study  of  him  as  a  living  case  was  presented  at  that 
time  by  Drs.  Bland  Sutton  and  S.  G.  Shattock  before  the  Path- 
ological Society  of  London,  and  was  pubhshed  in  their  Transac- 
tions '\  The  illustration  shows  him  to  have  been  a  lad  of  hand- 
some and  engaging  countenance  and  of  normal  appearance  except 
that  there  was  attached  to  the  abdomen  in  the  median  line,  an 
acephalic  trunk  with  four  normal  extremities.  The  arms  were 
long  and  usually  held  encircling  the  neck.  The  intestines  were 
rudimentary  and  did  not  functionate,  but  the  urinary  organs  did. 
The  attachment  was  at  two  points:  (a)  to  the  thorax  at  the  ensi- 
form  cartilage,  (explaining  the  high  development  of  the  arms); 
and  (b)  to  the  abdomen  at  the  level  of  the  umbilicus  by  a  pedicle 
13  cm.  long  which  contained  intestines. 

Additional  confirmation  upon  the  influence  of  the  point  of 
attachment  on  the  parts  developed  or  suppressed  in  the  parasite 
is  given  by  two  well  known  cases  of  infra-umbilical  attachment. 
In  one  of  these,  John  Baptista  dos  Santos,  born  in  1845,  a  super- 

sLangley  Mills,  B.  Med.  Jour.,  1888,  II,  233. 

« Sutton  and  Shattock,  Report  on  a  Living  Specimen  of  Parasitic  Foetus 
(Laloo).     Trans.  Path.  Soc.  Land.,  1888,  xxxix,  427. 
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niimerary  lower  extremity  grew  from  the  pubis,  and  in  the  other, 
Louise  L.,  born  in  1869,  and  known  as  ^^La  Dame  a  Quatre 
Jambes"  (cited  by  Fingland),  a  rudimentary  pelvis  and  two 
atrophied  legs  were  attached  to  the  pubis  by  a  bony  pedicle. 

Summary  and  Conclusions 

1.  A  case  of  asymmetrical  thoracopagus  is  recorded  of  the 
type  Dipygus  Parasiticus,  in  which  the  parasite  has  an  umbilical 
and  supra-umbilical  attachment  and  consists  of  the  rudimentary 
upper  and  complete  lower  extremities  of  the  second  foetus.  The 
case  belongs  in  the  same  class  with  Laloo  and  those  reported  by 
Schwalbe  ^  and  Mills. 

2.  The  parts  of  the  parasite  to  be  developed  or  suppressed 
vary  directly  with  the  point  of  its  attachment  to  the  thoracic 
abdominal  wall  of  the  autosite,  as  contended  by  Hirst  and  Piersol. 
The  case  reported  here  presents  an  additional  verification. 

3.  The  autosite  was  cyanotic  and  the  subject  had  a  grave 
cardiac  anomaly,  thus  presenting  an  exception  to  the  rule  that  the 
heart  of  the  autosite  in  this  form  of  monstrosity  is  usually  normal. 

4.  The  primary  defect  in  the  cardiac  anomaly  complex  is 
transposition  of  the  great  trunks.  The  other  defects  are  secondary 
and  compensatory  in  character  to  facilitate  the  aeration  of  the 
blood.  Of  such  structural  adaptations  the  most  important,  in 
transposition  of  the  great  trunks,  is  defect  of  the  interventricular 
septum,  and  only  cases  presenting  that  combination  attain  adult 
life. 

The  thanks  of  the  writers  are  due  to  Dr.  G.  S.  Huntington 
for  verification  of  the  pathological  findings  in  the  specimen  here 
recorded. 


"Schwalbe,  Morphologic  Der  Missbildungen,  Part  II,  pp.  346-347,  Jena, 
1907. 
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CARDIAC   ANOMALIES 

ANOMALY     OF     HEART     AND     AORTA;      MULTIPLE 

DEFECTS   WITH    STENOSIS    OF   AORTIC   ARCH 

AND  PULMONARY  ARTERY  BECOMING 

DESCENDING  AORTA 

Robert  A.  Lambert 

(Department  of  Pathology,    Yale   University  School  of  Medicine) 
New  Haven,  Conn. 

Anomalies  of  the  heart  are  of  relatively  common  occurence, 
but  certain  types  of  defect  which  are  less  frequently  seen  are  of 
particular  interest  by  reason  of  the  special  anatomical  and  physio- 
logical problems  which  they  present.  .  To  this  class,  we  believe, 
belongs  the  so-called  infantile  type  of  aortic  stenosis  with  the  pul- 
monary artery  becoming  the  descending  aorta  through  the  persist- 
ence and  dilatation  of  the  ductus  arteriosus. 

The  case  herewith  reported  showing  this  anomaly,  has  an 
added  interest  in  the  presence  of  a  group  of  associated  anomalies, 
one  of  which,  a  patent  urachus,  was  indirectly  responsible  for  the 
death  of  the  child  in  that  it  served  as  the  portal  of  entry  of  an  infec- 
tion which  spread  to  the  bladder  and  kidneys  and  terminated  in 
a  septicemia. 

Clinical  History 

The  mother  entered  the  New  Haven  Hospital  on  December 
3rd,  1920,  and,  following  a  labour  of  6^  hours  duration,  at  the  very 
onset  of  which  the  membranes  had  ruptured,  gave  birth  to  a  male 
child  weighing  3.45  grams. 

She  had  had  one  previous  normal  pregnancy  and  no  miscar- 
riages. Physical  examination  during  present  pregnancy  showed 
the  pelvis  to  be  normal.     The  Wassermann  was  negative. 

The  child  was  feeble  from  birth  and  immediately  lost  weight 
much  more  rapidly  than  is  normal  (400  grams  in  the  first  six 
days).  The  breathing  was  shallow  and  there  was  difficulty  in 
swallowing  water  and  milk.  A  supernumerary  finger  on  the  left 
hand  and  an  extra  toe  on  the  right  foot  were  noted.  The  baby  was 
transferred  to  the  pediatric  service  on  the  14th  day  on  account  of 
signs  of  urinary  infection  and  the  following  notes  were  made : 

Physical  Examination.  The  skin  is  slightly  yellow  with  vary- 
ing degrees  of  cyanosis  and  lividity.  There  are  dilated  veins  in 
the  anterior  abdominal  wall  leading  upward  from  the  umbilicus. 
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The  umbilical  stump,  covered  by  a  crust,  appears  infected.  The 
breathing  is  uneven,  at  times  is  extremely  rapid,  during  which 
periods  the  child  becomes  pale  and  livid,  but  when  crying  face, 
hands,  and  feet  become  blue.  Over  the  left  chest  there  is  dullness 
continuous  with  that  of  the  heart  and  limited  by  clavicle,  posterior 
axillary  line,  and  4th  rib.  Breathing  on  the  left  side  is  tubular  in 
type.  A  loud  systolic  murmur  is  everywhere  audible  over  the  left 
chest  but  is  heard  best  along  the  left  sternal  margin  in  the  2nd 
and  3rd  interspaces.  There  is  a  gallop  rhythm  of  the  heart. 
A  mass  is  felt  in  each  flank  interpreted  as  enlarged  kidneys. 
A  bilateral  dislocation  of  the  hip  is  noted. 

Laboratory  Findings.  Blood: — red  blood  cells,  6,576,000; 
haemoglobin,  75%;  white  blood  cells,  32,000.  Urine: — trace  of 
albumin,  many  red  blood  cells,  pus  cells,  and  bacteria.  X-ray 
showed  a  ]aige  shadow  in  the  chest  interpreted  as  an  enlarged 
heart.  Bleed  cultures  taken  on  the  12th  and  13th  days  each 
showed  B.  coli  in  pure  culture. 

Course  in  Hospital.  The  patient  never  regained  lost  weight. 
The  masses  in  the  flanks  progressively  became  more  easily  palpable. 
With  the  exception  of  the  appearance  of  jaundice  on  the  18th  day 
after  birth,  there  was  little  change  in  the  gross  physical  findings. 
The  patient  died  on  the  20th  day,  apparently  from  a  severe  in- 
fection of  the  urinary  tract. 

Clinical  Impression.  (1)  Congenital  deformities  of  hands 
and  feet;  (2)  congenital  malformation  of  heart;  (3)  atelectatic 
lung  (left);  (4)  bilateral  congenital  dislocation  of  hip;  (5)  bilateral 
pyelonephritis. 

Autopsy 

Body.  The  body  is  that  of  a  poorly  nourished  male  infant 
weighing  3,075  grams,  and  measuring  50  cm.  in  length.  The  skin, 
particularly  of  the  face,  is  thin  and  more  or  less  wrinkled.  It  has 
everywhere  a  distinct  yellow  jaundiced  tint.  This  is  true  also  of 
the  conjunctival  mucosa.  The  head  and  body  are  in  general 
of  normal  configin-ation  but  tletailed  examination  discloses  several 
deformities.  There  is  a  sixth  digit  on  the  left  hand,  a  duplica- 
tion of  the  terminal  phalanx  of  the  fifth  finger  to  which  the  extra 
member  is  attached.  There  is  a  similar  extra  digit  attached  to 
the  fifth  toe  of  the  left  foot.  There  is  slight  clubbing  of  the  feet 
and  clinical  examination  revealed  bilateral  dislocation  of  the  hips. 
Mouth  and  nose  show  nothing  noteworthy.  Superficial  lymph 
nodes  are  not  enlarged.  The  cranial  sutures  are  not  ossified  and 
both  fontanelles  are  widely  open.  The  abdomen  is  not  distended. 
A  small  probe  can  be  inserted  in  the  umbilicus  for  a  distance  of 
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about  1  cm.  There  is  no  discharge  and  no  other  evidence  of  an 
acute  inflammatory  reaction.  On  opening  the  abdominal  cavity 
the  viscera  seem  to  lie  in  normal  positions.  The  large  intestines 
and  the  greater  part  of  the  small  intestines  are  collapsed.  The 
colon  is  contracted  to  almost  a  cord.  The  stomach  is  moderately 
distended.  The  liver  projects  several  centimeters  below  the  costal 
margin.  About  the  middle  of  the  upper  surface  of  the  right  lobe 
there  is  a  small  knob-like  prominence  eleyated  about  15  cm. 
Corresponding  to  this  a  small  socket  is  found  in  the  diaphragm, 
but  the  latter  is  nowhere  perforated.  Mesenteric  fat  is  very 
slight  in  amount.  There  are  no  abnormal  peritoneal  bands  or 
adhesions  and  no  superfluous  fluid  in  the  peritoneal  cavity. 

Since  the  autopsy  incision  is  limited  to  a  small  opening  in  the 
abdominal  wall,  a  satisfactory  examination  of  the  thoracic  cavity 
cannot  be  made.  The  heart  and  lungs,  however,  are  removed 
through  an  opening  in  the  diaphragm.  So  far  as  can  be  made  out 
there  is  no  excess  fluid  in  the  pleural  or  pericardial  cavities  and  no 
pleural  adhesions. 

Heart.  The  shape  of  the  organ  is  quite  abnormal  as  indicated 
by  the  following  measurements:  length  of  heart  (base  to  apex) 
4  cm.;  width  of  heart,  6  cm.  The  surface  is  smooth  with  very 
little  epicardial  fat.  The  coronary  vessels  are  distinctly  seen. 
Upon  opening  the  chambers  and  vessels  a  number  of  abnormalities 
are  found:  (1)  a  patent  foramen  ovale,  approximately  1  by 
1 . 5  cm. ;  (2)  a  perforated  interventricular  septum,  opening  about 
3  mm.  in  diameter;  (3)  stenosis  (coarctation)  of  the  arch  of  the 
aorta;  (4)  patent  and  enlarged  ductus  arteriosus.  Presumably 
as  a  result  of  these  anomalies,  the  right  side  of  the  heart  is  markedly 
hypertrophied,  forming  at  least  two-thirds  of  the  volume  and 
weight  of  the  organ.  Its  wall  measures  from  4  mm.  to  12  mm. 
in  thickness,  the  latter  measurement  being  taken  through  a  thick 
mass  of  muscle  forming  the  base.  The  right  auricle  is  dilated  but 
its  wall  is  not  appreciably  thickened.  The  openings  of  the  superior 
and  inferior  venae  cavae  are  normally  situated.  The  tricuspid  ori- 
fice is  apparently  normal  in  size,  measuring  at  least  4  cm.  in  circum- 
ference. The  anterior  cusp  is  fairly  delicate  but  the  margins  of 
the  middle  and  posterior  cusps  show  warty  bulbous  thickenings. 
These  changes  are  most  marked  in  the  neighbourhood  of  the  per- 
foration in  the  septum  which  opens  into  the  right  ventricle  in  the 
angle  between  the  middle  and  posterior  cusps.  The  pulmonary 
veins  enter  the  left  auricle  in  apparently  normal  relations  and  both 
left  auricle  and  left  ventricle  are  normal  looking  except  for  the 
septal  perforation  already  noted.  The  arterial  (pulmonary)  orifice 
of  the  right  ventricle  measures  about  2.5  cm.  in  circumference. 
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The  cusps  are  delicate.  As  the  accompanying  diagram  shows, 
this  arterial  trunk  (puhnonary  artery)  gives  off  just  above  the 
valve  two  large  branches  which  go  respectively  to  the  right  and 
left  lungs.  The  main  vessel  is  continuous  with  the  abdominal 
aorta  through  a  persistent  and  much  dilated  ductus  arteriosus 
(Fig.  1).  The  aortic  orifice  appears  to  be  shghtly  narrowed, 
measuring  about  1 . 5  cm.  in  circumference.  The  cusps  are  three 
in  number,  not  fused  or  sclerotic,  and  are  apparently  competent. 
The  perforation  in  the  interventricular  septum  is  situated  about 
3  mm.  below  the  aortic  valve  (Fig.  2).  The  coronar.es  are  given 
off  normally.  The  ascending  aorta  looks  to  be  o^  normal  size 
measuring  2  cm.  in  circumference,  but  with  the  giving  off  of  the 
innominate,  which  appears  unusually  large  (1.5  cm.),  the  arch 
becomes  suddenly  narrowed  to  about  one-third  the  usual  diameter. 
Just  beyond  the  opening  of  the  left  subclavian  artery  the  trunk 
becomes  narrowed  to  a  marked  degree,  so  that  the  opening  into 
the  ductus  arteriosus,  which,  as  stated  above,  is  continuous  with 
the  abdominal  aorta,  will  admit  only  a  small  probe.  In  other 
words,  there  is  a  stenosis  of  the  entire  arch  with  extreme  narrow- 
ing, almost  an  atresia,  at  the  isthmus.  The  persistence  and  dilata- 
tion of  the  ductus  and  the  marked  hypertrophy  of  the  right 
ventricle  are  no  doubt  changes  secondary  to  this  anomaly  in  the 
aorta. 

Lungs.  The  right  lung  weighs  35  grams.  It  is  moderately 
voluminous  and  generally  crepitant  except  for  the  posterior  por- 
tion of  the  middle  lobe  where  there  is  a  firm  consolidated  patch 
about  3  cm.  in  diameter  extending  to  the  surface.  The  pleura 
over  this  area  is  covered  by  delicate  fibrinous  exudate.  On  section 
the  tissue  here  is  greyish-red  in  colour  and  fairly  dry.  A  few 
small  patches  of  consolidation  are  found  in  the  other  parts  of  this 
lobe,  but  none  in  the  other  lobes.  The  left  lung  is  smaller  than  the 
right  and  its  upper  lobe  is  thin,  as  though  compressed  by  the  en- 
larged heart.  The  lung  is  rather  red  but  crepitant  throughout. 
No  patches  of  consolidation  are  seen  or  felt.  The  pulmonary 
arteries  show  a  normal  branching.  The  bronchial  lymph  nodes 
are  not  enlarged  or  otherwise  altered. 

Liver.  The  liver  weighs  3,175  grams.  It  is  normal  in  shape 
except  for  the  knob-like  projections  on  the  upper  posterior  surface 
of  the  right  lobe  already  described.  On  section  the  lobulation 
is  fairly  distinct.  The  tissue  has  everywhere  a  jaundiced  hue. 
Examination  of  the  bile  ducts,  however,  shows  no  obstruction.  A 
probe  intioduced  into  the  ampulla  of  Vater  passes  readily  into  the 
liver  and  can  also  be  insertetl  through  the  cystic  duct  into  the  gall 
bladder 
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Gall  Bladder.  The  sac  is  definitely  distended.  Tlie  con- 
tents consist  not  of  true  bile,  but  of  a  perfectly  clear,  colourless, 
viscid,  mucoid  fluid.  Before  opening  the  gall  bladder  this  fluid 
could  be  expressed  into  the  duodenum,  although  fairly  strong  pres- 
sure was  necessarj^  to  do  this.  Since  no  obstruction  of  the  cystic 
duct  could  be  made  out,  it  seems  probable  that  there  must  have 
been  some  twist  of  the  neck  of  the  gall  bladder  or  the  cystic  duct 
which  prevented  the  inflow  and  outflow  of  bile. 

Kidneys.  The  kidneys  are  both  distinctly  enlarged,  each 
weighing  approximately  45  grams.  Fetal  lobulations  are  quite 
distinct  but  the  general  contour  of  the  organ  is  normal.  The 
cortical  markings  are  fairly  clear,  but  there  are  scattered  through 
both  cortex  and  medulla  tiny,  yellowish-white  foci  which  look 
like  miliary  abscesses.  The  entire  organ  is  congested.  The  pelvic 
mucosa  is  deeply  injected  and  has  lost  its  normal  smoothness. 
This  is  true  to  a  somewhat  less  extent  of  the  mucosa  of  the  ureters. 
There  is  no  d'latat'on  of  the  pelves  or  ureters,  and  there  are  no 
cysts  in  either  kidney. 

Urinary  bladder.  The  bladder  is  moderateh'  contracted. 
The  wall  is  thickened  but  the  thickening  involves  principally  the 
mucosa  and  submucosa.  The  mucosa  everywhere  except  in  the 
fundus  shows  coarse  longitudinal  folds,  the  crests  of  which  are 
covered  by  greyish  necrotic  exudate.  The  fundus  is  less  affected, 
being  relatively  pale  and  smooth.  The  urachal  opening  is  not 
closed  and  a  probe  can  be  inserted  into  it  for  a  distance  of  a  centi- 
meter. There  seems  to  be  a  moderate  dilatation  of  the  entire 
fundus  as  well  as  of  the  urachal  opening,  giving  the  bladder  cavity 
an  oblong  shape. 

Other  organs,  including  pancreas,  spleen,  adrenals,  stoma«h 
and  intestines  show  no  abnormalities  or  other  change. 

Bacteriological  Diagnosis 

From  the  left  kidney  a  non-haemolytic  streptococcus  and  B. 
coli  were  obtained.  The  right  lung  shows  a  non-haemolytic 
streptococcus,  staphylococcus  aureus,  and  B.  coli. 

Anatomical  Diagnosis 

(A)  Incomplete  closure  of  urachus;  acute  phlegmonous  cj'sti- 
tis  and  suppurative  pyelonephritis;  broncho-pneumonia. 

(B)  Anomaly  of  heart  and  aorta;  stenosis  of  aortic  arch; 
patent  ductus  arteriosus  with  pulmonary  artery  becoming  descend- 
ing aorta;  defect  in  interventricular  septum;  latent  foramen 
ovale;  hypertrophy  of  right  heart  (auricle  and  ventricle). 
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Fig.  I. — Stenosis    of    aortic    arch    with    pulmonary   artery    becoming 
descending  aorta  through  dilated  ductus  arteriosus. 


Fig.  II. — Patent   Foramen  Ovale  and    Perforation  of   Interventricular 
Septum.     View  from  left  side  of  heart. 
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(C)  Supernumerary  finger  and  toes;  local  defect  in  diaphragm; 
congenital  dislocation  of  hips. 

Discussion 

Two  independent  sets  of  phenomena  were  present  in  this 
case,  for  both  of  which  serious  developmental  defects  were  respons- 
ible, (1)  ascending  infection  of  the  urinary  tract,  resulting  from  a 
patent  urachus,  and  (2)  circulator}^  disturbances  associated  with 
multiple  anomalies  of  the  heart  and  great  vessels.  The  former 
was  obviously  the  cause  of  death,  but  since  the  sequence  of  events 
is  fairly  obvious,  discussion  is  unnecessary. 

Of  the  several  anomalies  of  the  heart  and  arterial  trunks, 
stenosis  of  the  aortic  arch  is  clearly  the  most  important,  and  would 
no  doubt  have  constituted  a  serious  disability  but  for  the  persistent 
dilated  ductus  arteriosus.  The  hypertrophy  of  the  right  ventricle 
resulted  no  doubt  from  the  extra  work  put  upon  this  side  of  the 
heart.  Since  during  life  no  difference  was  observed  in  the  circu- 
lation of  the  upper  extremities  supplied  by  blood  direct  from  the 
left  ventricle  and  that  of  the  lower  extremities  whose  blood  came 
from  the  right  ventricle,  it  would  appear  that  there  was  a  free 
admixture  of  systemic  and  pulmonary  blood  and  that  the  aortic 
defect  was  well  compensated  for  by  the  associated  anomaUes, 
the  most  important  of  which  is  the  dilatation  of  the  ductus  arterio- 
sus. 

Abbott  {Amer.  Jour.  Dis.  Chil.  1921,  ^^,508)  was  able  to 
collect  from  the  literature  only  six  cases  of  ''pulmonary  artery 
becoming  descending  aorta,"  and  Fraser  {Proc.  N.  Y.  Path.  Soc, 
1921,  £1,  91)  who  adds  two  cases,  speaks  of  being  able  to  find  only 
three  or  four  recorded  in  which  the  aortic  stenosis  was  as  marked 
as  in  his  cases.  Abbott  regards  the  persistence  of  the  ductus  and 
the  consequent  provision  of  a  new  route  of  blood  flow  from  the 
heart  to  the  lower  extremities  as  a  compensatory  measure,  "an 
adaptation  to  the  needs  of  an  obstructed  or  de-oxygenated  circula- 
tion from  the  left  ventricle."  Certainly,  but  for  some  such 
process  of  adaptation,  death  would  very  promptly  ensue. 

It  is  noteworth}'  that  in  a  majority  of  the  reported  cases, 
death  has  been  referable  as  in  the  present  case,  either  to  some 
associated  and  uncompensated  anomaly,  or  to  a  complicating 
infection,  to  which  the  ''defective"  child  is  no  doubt  less  resistant 
than  the  normal  individual. 
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REPORT    OF    A     CASE    OF     COARCTATION     OF    THE 

AORTA    AT     THE    ISTHMUS    WITH    DILATATION 

AND  RUPTURE  OF  THE  ASCENDING  PORTION 

OF  THE  ARCH* 

Dr.  H.  Ooldblatt 
Lakeside  Hospital,  Cleveland,  Ohio 

The  case  reported  here  is  by  no  means  unique,  but  it  has  a 
combination  of  features  which  places  it  among  the  rarer  condi- 
tions. Numerous  authors,  among  them  Hirschfelder  and  Adami, 
merely  mention  the  condition  of  stenosis  at  the  isthmus,  and  dis- 
miss it  with  a  few  words  about  congenital  and  acquired  types. 
Delafield  and  Prudden  mention  a  case  which  is  almost  similar  to 
the  one  described  here,  but  give  no  reference.  The  literature  on 
the  subject,  was  studied  exhaustively  by  Dr.  Maude  Abbott,  of 
McGill  University,  and  what  will  undoubtedly  remain  as  the  last 
word  on  the  subject  for  a  very  long  while  to  come  was  written  by 
her  in  her  splendid  chapter  on  "Congenital  Cardiac  Disease"  in 
Osier's  System  of  Medicine.  The  following  is  a  brief  account  of 
the  clinical  history  and  pathological  findings  of  the  case : 

Perso7ml  History:  M.  J.,  age  18  years,  white,  male.  Robust, 
active  and  athletic  young  man.  No  previous  illness.  One  year 
prior  to  death,  when  physically  examined  at  the  Y.M.C.A.,  he 
was  advised  to  give  up  athletics  because  his  heart  beat  too  rapidly, 
but  he  did  not  follow  the  advice. 

Family  History:     Negative. 

Present  Illness:  Two  days  prior  to  his  death,  as  he  was 
leaving  a  street  car,  he  felt  a  sudden  pain  and  a  sense  of  tremendous 
pressure  within  his  chest,  as  if  he  "were  going  to  burst."  He  be- 
came dizzy,  and  weak  in  the  knees,  but  continued  on  his  way. 
After  he  had  gone  several  blocks  he  attempted  to  blow  his  nose, 
and  during  the  act  fell  to  the  sidewalk  unconscious.  At  the  hos- 
pital he  regained  consciousness,  and  aside  from  a  feeling  of  full- 
ness in  the  chest,  felt  quite  well. 

Physical  Examination:  Sensorium  clear.  He  was  restless, 
anxious,  and  very  hyperpnoeic,  though  not  conscious  of  shortness 
of  breath.  There  was  cyanosis  of  the  pinna  of  the  ears,  of  the 
face,  of  the  lips,  and  of  the  entire  neck  in  collar  fashion.  The 
pulse  was  not  palpable  in  any  of  the  accessible  arteries  except  at 

*Presented  at  the  13th  Annual  Meeting  of  the  American  and  Canadian 
Section  of  this  Association,  New  York,  April  1st,  1920. 
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rare  intervals  in  the  left  dorsalis  pedis  artery.  Heart  rate  106. 
Lying  down,  the  head  was  intensely  cyanotic  and  cool,  with  high 
capillary  pressure.  Sitting  up,  the  head  and  neck  were  pale,  with 
no  cyanosis.  Extremities,  though  pulseless,  were  warm  and  not 
cyanotic.  There  was  moderate  enlargement  of  the  precordial 
area  of  dullness,  with  considerable  widening  of  the  mediastinal 
dullness  to  the  right  and  left  of  the  sternum.  Over  the  aortic  area 
there  were-a  systolic  impulse  and  thrill,  a  diastolic  impact,  a  systolic 
murmur,  and  tympanitic  aortic  closure.  Maximum  systolic 
blood  pressure  (left  dorsalis  pedis)  80. 

Fluoroscopic  Examination:  "This  shows  globular  enlarge- 
ment of  the  heart  and  a  wide  mediastinal  shadow  which  pulsates 
not  only  with  cardiac  systole,  but  also  moves  with  respiration. 
Cardio-hepatic  angle  acute. " 

Clmical  Diagnosis:  "  Elongation  and  dilatation  of  the  ascend- 
mg,  transverse,  and  descending  aorta,  with  rupture  of  the  arch." 

Diary:  Patient  became  unconscious  again,  and  died  36  hours 
after  admission  to  hospital. 

Important  Post  Mortem  Findings:  The  ears  and  lips  are 
deeply  cyanosed.  Each  pleural  cavity  contains  200  c.c.  of 
sanguineous  fluid.  There  is  diffuse  subpleural  hemorrhage  over 
the  inner  part  of  all  three  lobes  of  the  right  lung.  This  is  con- 
tinuous with  a  subadventitial  hemorrhage  of  the  pulmonary 
artery.  The  pericardial  cavity  is  very  markedly  distended,  the 
dilatation  being  most  marked  toward  the  left  side  with  little 
alteration  of  the  cardio-hepatic  angle.  In  the  region  of  the  ascend- 
mg  part  of  the  arch  of  the  aorta  there  is  a  particularly  large  bulg- 
mg  of  the  pericardium,  much  more  so  than  in  an  ordinary  effusion 
mto  the  pericardial  cavity.  The  parietal  pericardium  has  a  dif- 
fuse haemorrhage  throughout  its  tissue,  especially  marked  on  the 
right  side  where  it  extends  to  the  diaphragm.  When  opened,  the 
pericardial  cavity  is  found  to  contain  a  very  large  amount  of 
blood,  both  fluid  and  clotted.  But  even  after  this  blood  is  re- 
moved, the  special  bulging  in  the  region  of  the  ascending  part  of 
the  arch  remains.  The  outer  covering  of  this  bulging  is  very  thin, 
and  clotted  blood  can  be  seen  and  felt  through  it.  When  this  is 
snipped,  a  large  blood  clot  is  disclosed  to  view.  When  the  latter 
IS  removed,  it  is  found  that  the  outer  thin  covering  is  adventitia  of 
the  aorta  which  has  been  dissected  up  by  hemorrhage,  and  the  re- 
maining layers  of  the  aorta  are  now  disclosed  to  view.  These 
show  a  linear  tear  through  them  running  obliquely  from  9  cms. 
above  the  aortic  ring  on  the  right  side,  to  within  1 . 5  cms.  of  it 
on  the  left  side.  The  intima  and  media  are  laid  open  very  widely 
in  two  flaps,  the  upper  one  of  which  is  bent  back  on  itself  and  ad- 


186 


Coarctation  of  the  Aorta — Goldblatt 


Plate  I. — Rupture  of  Intima  and  Media  in  Dilated 
Ascending  Arch  of  Aorta. 

(o)    Adventitia  (dissected  up  by  haemorrhage). 

(6)   Intima  and  media  (ruptured  and  laid  open  in  two  flaps. 

(c)  Bicuspid  aortic  valve.     (Congenital  anomaly). 

(d)  Parietal  pericardium. 


Pl.\TE    II. CoARCT.\TiON    OF    .\oUT.\    \T    THE    LsTHMUS. 

(a)  Cicatricial  ridge  at  site  of  entrance  of  the  Ductus  Botalli  (narrowing 
the  lumen  by  1  cm.). 
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herent  by  means  of  some  thin,  fibrinous  adhesions.  The  lumen 
of  the  aorta  is  filled  with  clotted  blood.  There  is  a  moderately 
large  fusiform  dilatation  of  the  entire  ascending  part  of  the  arch 
of  the  aorta.  The  ductus  Botalli  is  closed.  At  the  site  of  its  en- 
trance into  the  aorta  there  is  a  cicatricial  ridge  which  has  narrowed 
the  aortic  lumen  by  1  cm.  The  entire  wall  of  the  aorta  is  thinner 
than  natural,  but  is  not  thinner  at  site  of  dilatation  than  in  the 
rest  of  the  vessel.  The  aortic  valve  presents  an  abnormality. 
It  has  only  two  cusps,  both  of  which  have  their  origin  from  the 
left  side  of  the  aorta.  Where  these  cusps  unite  laterally,  they  lie 
partly  free  in  the  aortic  channel.  The  cusps  are  of  uniform  thick- 
ness, are  soft  and  pliable,  showing  no  evidence  of  inflammation. 
The  remaining  valves  are  normal.  The  left  ventricle  is  moderately 
hypertrophied,  but  is  not  dilated.  The  thickness  of  the  aorta  is 
uniform  throughout,  but  slightly  less  than  natural.  There  is  a 
small  subintimal  calcareous  plaque  in  the  ascending  portion  of  the 
arch,  and  a  few  streaks  of  subintimal  atheroma  in  the  rest  of  the 
aorta.  The  wall  of  the  aorta  is  very  elastic.  The  intercostal 
vessels  present  no  abnormality. 

Summary 

1.  This  is  evidently  a  case  of  coarctation  of  the  aorta  at  the 
isthmus,  and  is  of  the  so-called  adult  type. 

2.  It  has  associated  with  it  the  rather  common  abnormality 
of  bicuspid  aortic  valve,  and  the  less  common  dilatation  of  the  first 
part  of  the  arch  of  the  aorta. 

3.  The  entire  aortic  wall,  though  thinner  than  natural,  is  no 
thinner  at  the  site  of  dilatation. 

4.  The  rupture  is  of  the  dissecting  type,  and  hgemo-peri- 
cardiimi,  bilateral  haemo-thorax,  and  diffuse  subpleural  and  sub- 
pericardial  haemorrhage  are  associated  with  it. 

5.  The  presence  of  the  aortic  dilatation  and  rupture  was  diag- 
nosed clinically. 
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CARDIAC  DEFECTS  IN  THE  LIGHT  OF  THE 

COMPARATIVE  ANATOMY  OF  THE 

VERTEBRATE  HEART*t 

Maude  E.  Abbott,  B.A.,  M.D.,  and  Eleanor  Shanly,  M.Sc. 

From  the  Pathological  Museum  of  McGill    University,    Montreal 

I.  Introduction 

The  causes  of  anomalies  in  the  anatomical  structure  of  the 
human  frame  are  to  be  sought,  in  the  great  majority  of  instances, 
in  an  arrest  or  aberration  of  growth  at  some  point  in  antenatal 
life  before  complete  development  has  been  attained.     In  the  course 
of  preparation  of  the  fasciculus  on  cardiac  anomalies  of  the  cata- 
logue of  this  museum,  this  well  recognized  fact  suggested  to  us 
the  idea  that  the  origin  of  such  defects  would  be  greatly  elucidated 
by  a  supplementary  collection  of  hearts  from  the  lower  orders  of 
the  vertebrate  kingdom,  which  should  illustrate,  in  an   orderly 
and  conspicuous  fashion,  the  various  stages  in  the  development 
of  the  human  heart  as  these  are  mirrored  in  their  phylogenetic 
prototypes.     It  was  thought  further  that  such  a  series  might  be  of 
value,  not  only  as  setting  forth  in  visible  and,  as  it  were,  perma- 
nent form,  the  various  stages  through  which  the  embryonic  heart 
is  known  to  have  passed,  but  also  by  explaining  the  occurrence 
of  certain  anomalies  in  which  growth  has  apparently  been  stopped 
at  a  point  which  does  not  correspond  to  any  known  stage  of  de- 
velopment of  the  human  embryo.     Such  specimens  would  thus 
reveal  conditions  of  a  fleeting  or  evanescent  character  which  might 
fairly  be  deduced  to  have  existed  in  the  human  species  for  a  brief 
period  in  the  embryonic  cycle,  and  to  have  become  submerged  in 
the  further  process  of  development,  or  they  may  indicate  a  hark- 
ing back  to  some  remote  ancestral  trait  that  has  long  since  disap- 
peared in  the  upward  trend  of  evolution.     For,  in  the  words  of 
E.  Haeckel  in  his  "Evolution  of  Man,"' — "it  must  be  accepted 
as  a  quite  universal  fact  in  phylogenetic  evolution  that  the  parent 
forms  themselves  with  their  specific  characters  have  mostly  become 
extinct.'"     From  this  point  of  view,  correlation  of  the  facts  of 
human  embryology,  comparative  anatomy  and  antenatal  path- 
ology may  thus  yield  information  of  a  mutually  illuminating 
character  in  a  field  of  research  that  is  not  yet  widely  tilled. 

*Presented  at  the  12th  Meeting  of  the  American  and  Canadian  Section 
of  this  Association  at  Atlantic  City,  N.J.,  June  14th,  1919. 

jPubHshed  with  the  help  of  a  grant  from  the  Cooper  Fund  for  Medical 
Research . 

'Haeckel,  Ernst.     The  Evolution  of  Man,  Vol.  II,  London,  1879. 
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Such  a  correlation  of  ontogenetic  and  phylogenetic  objective 
material  with  anatomical  variations  is  carried  out  on  a  broad  scale 
in  a  number  of  museums  of  anatomy,  its  best  exponent  probably 
being  Prof.  G.  S.  Huntington's*  beautiful  collection  at  Columbia 
University.  The  interest  of  the  present  contribution  lies  merely 
in  the  fact  that  it  presents,  in  the  small  field  of  cardiac  anomalies, 
another  hne  of  approach  than  that  of  the  teaching  of  anatomy, 
namely, — the  explanation  of  the  defect. 

II.  Discussion  of  Literature 

Several  intensive  studies  on  the  elucidation  of  certain  ob- 
scure cardiac  anomalies  along  these  lines  have  been  pubhshed. 
The  ground  may  be  said  to  have  been  broken  by  Sir  Arthur 
Keith^  in  a  briUiant  communication  presented  at  the  Aberdeen 
Tercentenary  in  1906,  in  which  he  applied  the  researches  of 
Langer^  and  Greil,*  into  the  bulbus  cordis  of  the  reptilian  heart, 
and  his  own  observations  upon  this  region  in  Teleost  and  Ganoid 
fishes  to  the  explanation  of  the  various  forms  of  pulmonary  conus 
stenosis,  especially  of  that  remarkable  form,  in  which,  through 
failure  of  the  bulbus  to  become  submerged  in  later  embryonic 
development,  the  conus  of  the  right  ventricle  remains  throughout 
Ufe  a  separate  chamber,  connected  by  a  small  opening  {persistent 
lower  bulbar  orifice),  with  the  main  cavity  of  the  ventricle. 

Another  interesting  contribution,  based  in  part  upon  this 
work  by  Keith,  was  made  by  Jane  Robertson^    on  the  obscure 

*This  subject  has  recently  been  presented  in  masterly  fashion  by 
Prof.  Huntington  in  an  article  {Anatomical  Record,  1918),  which  came  to 
the  attention  of  the  writers  after  this  communication  had  gone  to  press.  In 
it  such  variants  are  classified  as  (A)  Ontogenetic,  or  (B)  Phylogenetic,  each  of 
which  may  be  again  (a)  Reversional,  indicating  the  survival  of  the  trait  which 
has  since  disappeared  in  the  process  of  development  or  evolution,  or  (b)  Pro- 
gressive,  presenting  features  that  foreshadow  the  future  development  of  form 
towards  which  the  human  species  is  dimly  shaping  in  the  processes  of  normal 
evolution.  Ontogenetic  variants  may  further  be  due  to  (c)  Errors  in  Develop- 
ment. The  curious  selective  incidence  of  a  "phylogenetic  reversional  variant" 
is  graphically  illustrated  by  means  of  a  diagrammatic  tree  from  the  entepic- 
ondylar  foramen  of  the  humerus  which  is  normal  in  extinct  reptiles,  and  in 
certain  orders  and  genera  along  the  line  of  ascent  to  the  human  variant,  and 
is  absent  in  others. 

^Keith.  Malformations  of  the  Bulbus  Cordis.  Aberdeen  Quater centenary, 
1906. 

^Langer.  Entwickelingsgeschichte  des  Bulbus  Cordis  bei  Amphibien 
und  Reptilien.     Morph.  Jahrb.,  XXI,  1894. 

*Greil.  Anatomy  and  Development  of  the  Heart  and  Truncus  Ar- 
teriosus in  Reptiles.     Morph.  Jahrb,  XXXI,  1903. 

^Robertson,  Jane.  The  Comparative  Anatomy  of  the  Bulbus  Cordis 
with  Special  Reference  to  Abnormal  Positions  of  the  Great  Vessels  in  the 
Human  Heart.     Journ.  Path,  and  Bad.,  XVIII,  1913. 
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problem  of  transposition  of  the  arterial  trunks.  In  the  course  of  an 
investigation  into  the  spiral  arrangement  of  the  multiple  rows  of 
valves  lining  the  conus  arteriosus  of  certain  orders  of  fishes,  she 
correlated  the  evidence  obtained  from  these  studies  with  the  re- 
searches of  Greil,  Langer,  Rose" ,  and  Born  upon  the  development 
of  the  bulbar  portion  of  the  aortic  septum,  and  applied  the  find- 
ings to  the  elucidation  and  verification  of  Rokitansky's  brilliant 
hypothesis,  published  in  his  great  work  on  "Defects  of  the  Cardiac 
Septa, "  ^  which  ascribes  the  phenomenon  of  transposition  to  a 
deviation  of  the  aortic  septum  occurring  in  early  embryonic  life 
and  placing  the  aorta  and  pulmonary  artery  in  reversed  ventricles, 
in  relations  varying  with  the  degree  of  deviation  and  the  angle  of 
junction  of  the  malposed  aortic  with  the  interventricular  septum. 
In  the  elasmobranch  fish,  the  primitive  conus  is  a  straight  tube 
lined  with  multiple  (five)  rows  of  semi-lunar  cusps  horizontally 
placed  (see  Fig.  V)  which  opens  off  a  single  ventricle  and  auricle  and 
suffices  to  transmit  the  blood  pumped  out  in  a  single  stream  to  all 
parts  of  the  circulation ;  in  certain  dipnoid  fishes,  however,  the  co- 
nus is  twisted  upon  itself  in  its  median  portion  and  the  valves  lin- 
ing it  have  assumed  a  spiral  direction,  while  traces  of  a  beginning 
division  of  the  chambers  by  low  septa  appear,  the  whole  being  an 
adaptation  to  the  first  rudiments  of  the  pulmonary  circulation, 
and  corresponding  phylogenetically  to  the  heart  of  a  human  em- 
bryo of  5  mm.,  where  the  bulbus  has  undergone  a  similar  torsion 
of  its  distal  upon  its  proximal  end,  and  the  endocardial  swellings 
lining  its  lumen  a  similar  spiral  (See  embryo  Hals  6  of  Tandler, 
Fig.  II).  A  slightly  more  advanced  stage  of  the  same  adapta- 
tion is  seen  in  the  grooved  conus  of  certain  amphibians  (see 
cryptobranchus  lateralis,  Fig.  IX,  below).  In  the  further  evolu- 
tion (mirrored  in  the  reptilian  heart  with  its  markedly  twisted 
arterial  trunks),  the  endocardial  swellings  fuse  to  form  the  spirally 
placed  bulbar  portion  of  the  aortic  septum,  (the  distal  pair  of 
proximal  bulbar  swellings  persisting  in  either  lumen  as  the  aortic 
and  pulmonary  cusps),  and  the  torsion  or  kinking  of  the  bulbus 
increases  so  that  a  long  right  and  short  left  side  result  with  a 
pronounced  bulbo-ventricular  ridge  which  ultimately  becomes 
obliterated,  and  fusion  of  the  free  border  of  the  interventricular 
septum  with  the  contiguous  auriculo-ventricular  cushion  occurs, 
placing  the  aorta  and  pulmonary  artery  in  their  respective  ven- 
tricles. 

In  an  analysis  of  Rokitanksy's  diagrams,  Robertson  points 

*Rose.     Comparative    Anatomy     of    the    Vertebrate    Heart.     Morph. 
Jahrb.  Bd.,  XVI,  1890. 

'Rokitansky.     Die  Defeckte  der  Scheideioande  dcs  Herzens.  Wien.,  1875. 
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out  that  the  variations  figured  by  him  are  to  be  explained  by  the 
undue  development  of  torsion  or  absence  of  torsion  of  the  "distal 
ridges"  (or  endocardial  sweUings)  "in  the  proximal  bulbar  seg- 
ment." In  other  words  it  is  to  an  anomalous  degree  of  torsion  or 
lack  of  torsion  of  the  distal  part  of  the  bulbus  above  the  aortic 
cusps  in  relation  to  its  proximal  part  {below  the  aortic  cusps)  that 
transposition  of  the  arterial  trunks,  in  all  its  variations,  is  said 
to  be  ascribed. 

This  elaboration  of  Rokitansky's  explanation  is  further  ampli- 
fied and  confirmed  by  the  suggestion  of  Keith  and  Lewis,  that 
transposition  is  due  to  a  reversed  torsion  of  the  ventricular  bend 
of  the  embryonic  heart  at  a  very  early  period  of  its  development. 
Such  reversed  torsion  has  been  experimentally  reconstructed  by 
Lewis  and  Abbott^  in  the  hearts  of  two  embryos  of  4 . 8  mm.  and 
10  mm.  long,  with  results  indicating  that  an  incomplete  twist  of 
less  than  180°  would  place  the  great  trunks  in  reversed  ventricles. 
That  this  actually  may  occur  is  proven  by  a  plate  in  Remak's 
Atlas  of  the  heart  of  a  chick  embryo  at  the  early  tubular  stage 
before  pouching  forward  of  the  auricles  had  occurred,  in  which 
the  ventricular  portion  is  bent  abnormally  on  the  left  side,  while 
a  second  heart  at  the  same  stage  with  the  normal  bending  of  the 
ventricular  tube  to  the  right  is  shown  in  the  same  plate  for  com- 
parison. That  such  torsion  or  reversed  torsion  would  begin  at 
the  distal  rather  than  the  proximal  (ventricular)  end  of  the  bulbus 
is  proven  by  the  fact  that  ventricular  bending  is  known  to  start 
at  the  cephalic  end  of  the  cardiac  tube.* 

The  value  of  such  phylogenetic  and  ontogenetic  studies  in 
relation  to  the  origin  of  cardiac  septal  defects  became  evident  to 
one  of  us  (M.  E.  A.)  in  connection  with  a  study  which  we  were 
privileged  to  make  through  the  courtesy  of  Dr.  W.  F.  Hamilton,  of 
a  case  of  ruptured  aneurysm  of  the  right  aortic  sinus  of  valsalva 
with  associated  defect  of  the  anterior  interventricular  septum,  di- 
rectly below  the  right  (anterior)  aortic  cusp' .  (See  Fig.  I).  In  this 
case  the  nature  of  the  anatomical  lesions  was  obscured  by  a  malig- 
nant endocarditis  of  the  aortic  and  pulmonary  valves  and  conus, 
walls  of  the  aneurysm  and  margins  of  the  defect;  but  in  the  light 
of  a  practically  identical  series  of  cases  in  the  literature  reported 

*An  interesting  sidelight  upon  the  causation  of  torsion  and  its  reverse  is 
given  m  a  recently  published  study  by  Bradley  Patten  on  the  "Formation  of 
the  Cardiac  Loop  m  the  Chick. "     Amer.  Jour,  of  Anat.,  1922,  XXX,  373. 

«Lewis    and  Abbott.     Reversed  Toision  of  the   Human   Heart.     Anat 
Rec.  1915. 

'Abbott,  M.  E.  Aneurysins  of  the  Right  Aortic  Sinus  of  Valsalva. 
Contributions  to  Medical  Research,  July  12th,  1919.     Paul  B.  Hoeber. 
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by  Rickards*",  Hale  White",  Kraus'^  and  others,  in  which  no 
sign  whatever  of  inflammation  of  the  endocardium  was  present,  a 
congenital  origin  of  the  two  openings  might  fairly  be  concluded. 
In  all  these  cases  the  location  of  the  associated  ventricular  septal 
defect  was  unusual  in  that,  as  has  been  said,  it  lay  in  the  anterior 
part  of  the  septum,  and  opened  into  the  conus  of  the  right  ven- 
tricle just  below  the  pulmonary  valves,  whereas  the  visual  position 
of  septal  defects  is  further  back,  just  anterior  to  the  pars  mem- 
branacea  septi,  and  opening  into  the  sinus  of  the  right  ventricle 
behind  or  below  the  tricuspid  valve  segment.  These  two  loca- 
tions of  defects  of  the  interventricular  septum  at  its  base,  and  the 
relative  rarity  of  those  in  the  anterior  part,  has  been  commented 
upon  by  Rokitansky  and  others,  and  the  questions  arise :  Is  there 
a  different  embryological  explanation  for  defect  in  the  anterior 
septum  from  that  which  applies  to  defects  in  its  more  posterior 
part?  and,  do  the  facts  of  embryology  and  comparative  anatomy 
yield  any  explanation  of  the  combined  defects  above  and  below 
the  right  aortic  cusp  seen  in  the  series  of  cases  here  illustrated 
(see  Fig.  I,)? 

The  answer  to  these  two  questions  was  obtained  from  the 
study:  (a)  of  the  heart  of  the  turtle  (see  Fig.  X),  in  which  the 
communication  between  the  dorsal  and  ventral  parts  of  the  ven- 
tricle lies  behind  the  right  border  of  the  heart  (corresponding  to 
the  anterior  surface  in  the  human  subject),  constituting  a  large 
semi-lunar  opening  bounded  to  the  light  (or  anteriorly)  by  the 
concave  free  border  of  the  bulbo-ventricular  ridge,  which  is  de- 
rived from  and  therefore  a  part  of  the  bulbar  (aortic)  septum. 
Persistence  of  this  opening  in  the  human  heart  would  mean,  there- 
fore, a  defect  in  the  extreme  anterior  or  bulbar  part  of  the  inter- 
ventricular septum;  while  persistence  of  the  true  interventricular 
foramen,  (Fig.  X,  i.v.f.)  that  is,  of  the  passage  lined  with  endo- 
cardium between  the  left  and  right  halves  of  the  dorsal  ventricles 
in  the  turtle,  which  becomes  closed  in  the  crocodile  and  mam- 
malian heart  to  form  the  aortic  vestibule  by  the  growth  upward 
of  the  interventricular  septum  proper  to  join  the  right  endocardial 
cushions  of  the  auriculo- ventricular  plug  and  the  posterior  border 
of  the  bulbar  septum,  would  be  represented  by  a  defect  further 
back  in  the  interventricular  septum  of  the  human  heart,  at  or  just 

'ORickards.  Communicatinn  between  the  Aorta  and  Pulmonary  Artery 
and  Between  the  Right  and  Left  Ventricle.     B.M.J.,  1881,  II,  71. 

"Hale-White.  Patent  Ventricular  Septum  with  Aneurysm  of  Base 
of  Aorta  opening  into  the  Right  Ventricle.  Trans.  Path.  Soc.  Land.  1891-92, 
XLIII,  34. 

>2Kraus.  True  Aneurysm  of  the  Right  Aortic  Sinus  of  Valsalva.  Berlbhn 
Woch.,  1902,  XXIX,  1161. 
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FIG.  I. 
Aneurysm  of  Righ'  Ao'-lic  Sinus  of  Vahalra,  rupturing  into  rigiit  ventricle  at  level  of 
pulmonary  valves,  associated  with  opening  in  interventricular  septum  leading  into  conus 
arteriosus'  of  right  ventricle.  Malignant  endocarditis.  The  interventricular  communica- 
tion lies  directly  below  the  anterior  half  of  the  right  aortic  cusp  in  the  extreme  anterior 
(bulbar)  part  of  the  interventricular  septum.  From  a  case  in  the  service  of  Dr.  \\  .  F. 
Hamilton  in  the  Rcval  Victoria  Hospital.  Montreal.  Specimen  presented  to  the  Pathologi- 
cal Museum  of  McGill  University  by  Prof.  Horst  Oertel. 


FIC 


II. 


Left  half  of  Model  by  Julius  Tandler  of  the  Bul'^us  Cordis  of  the  Embryo  U6  divided 
longitudinally.  Showing  stage  of  development  in  which  the  distal  buloar  swellings  1  and  3 
(from  which  the  aortic  and  pulmonary  cusps  originate)  have  fused  to  form  the  distal  bulbar 
septum,  the  proximal  bulbar  swellings  (p.  Bw.  A.B.)  have  fused  to  form  the  proximal  bulbar 
septum,  and  the  septum  aortico-pulmonale  (S.a.p.)  has  grown  downward  for  a  short  dis- 
tance, leaving  two  points  of  communication  between  the  aortic  and  pulmonary  trunks,  im- 
mediately above  and  below  the  distal  bulbar  (aortic  and  pulmonary  cusps). 

"A"  Aorta  (4th  Aortic  Arch);  D.Bw.  1-.3,  Distal  Bulbar  swellings;  P.  pericardium; 
PI.  Pulmonary  Artery  (Sixth  Aortic  Arch);  *points  at  which  the  sound  of  the  lumen  of  the 
pulmonary  artery  appears,  being  covered  by  the  fusion  of  the  distal  bulbar  swellings  1  and 
3,  forming  the  distal  bulbar  septum. 

From  Keibel  and  Mall's  "Embryology",  Vol.  II.  Fig.  3S4.  p.  552. 
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anterior  to  its  pars  membranacea;  of  the  heart  of  the  python  (see 
Fig.  XI)  which  is  especially  interesting  in  this  connection,  in  that 
it  shows  these  two  openings,  (a)  between  the  ventral  and  dorsal 
chambers,  and  (b)  between  the  right  and  left  halves  of  the 
dorsal  ventricle,  the  one  (A.C.)  lying  above  and  to  the 
right  in  that  part  of  the  septum  derived  from  the  biilbus  cordis 
and  communicating  also  with  the  third  ventricle  giving  off  the 
left  aorta;  the  other  below  and  to  the  left  and  posteriorly  above 
the  muscular  upper  free  border  of  the  (true)  interventricular  sep- 
tum, and  communicating  both  with  the  ventral  ventricle  and  with 
the  two  valves  of  the  dorsal  ventricle  (P.C.  and  I.V.F.);  (c)  the 
heart  of  the  crocodile  (see  Fig.  XII)  which  shows  the  closure  of 
both  these  openings  in  a  complete  interventricular  septum  with 
upper  membranous  part,  and  which  presents  also  what  may  be 
considered  a  homologue  of  the  congenital  thinning  and  aneurysmal 
bulging  with  subsequent  rupture  of  the  right  aortic  sinus  of  val- 
salva (see  Fig.  I) ,  in  the  foramen  panizzae  which  is  a  subsidiary 
opening  established  behind  the  contiguous  semilunar  cusps  of  the 
left  (venous)  and  right  (systemic)  aorta  (Fig.  XII);  (d)  finally, 
this  combination  of  defects  above  and  below  the  right  aortic  cusp 
is  shown  by  comparison  with  a  reconstruction  by  Tandler  of  the 
bulbus  cordis  of  the  human  embryo  of  6 .  65  mm.  (Fig.  II)  to  repre- 
sent the  persistence  of  a  stage  in  which  a  double  opening  exists  at 
the  two  points  which  close  in  last  in  the  process  of  fusion  of  the 
bulbar  endocardial  swellings,  in  that  part  of  the  aortic  septum 
which  divides  the  base  of  the  aorta  from  the  pulmonary  artery  and 
the  upper  and  anterior  portion  of  the  left  ventricle  from  the  right. 
A  longitudinal  section  of  this  model  (Fig.  II)  shows  the  division 
of  the  primitive  arterial  trunk  proceeding  at  three  points,  (a) 
above  by  the  growth  downward  from  above  of  the  septum  aortico- 
pulmonale;  (b)  in  the  middle  by  the  fusion  of  distal  bulbar  swell- 
ings 1  and  3,  to  form  the  distal  bulbar  septum  from  which  originate 
the  pulmonary  and  aortic  cusps;  (c)  below,  in  what  is  to  become  by 
the  fusion  of  the  "proximal  bulbar  swellings"  the  upper  and  an- 
terior part  of  the  interventricular  septum  of  the  mature  heart.  Be- 
tween these  three  points,  that  is  above  and  below  the  distal  bul- 
bar septum  or  level  of  origin  of  the  aortic  and  pulmonary  cusps, 
two  communications  exist,  through  which  in  the  model  (see  Fig. 
II)  a  probe  has  been  passed. 

From  these  observations  it  is  obvious  (1)  that  in  defects  of 
the  anterior  interventricular  septum  situate  below  the  right  aortic 
cusp  and  opening  into  the  conus  of  the  right  ventricle,  the  communica- 
tion lies  in  the  bulbar  or  aortic  septum  and  is  due  to  an  arrest  of 
growth  before  fusion  of  its  endocardial  cushions  was  completed, 
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FIG.  III. 

Model  of  the  Heart  of  a  Human  Embryo  4. 6mm. Long  x  108,  to  Show  the  Relation  of  theEmbryo- 
nic  Bulbus  Cordis  to  Venirirle  and  Aortic  Arches. 

(The  Division  of  the  Bulbus  Cordis  into  Aorta  and  Pulmonary  Artery  begins  a  little 
above  the  level  of  the  Bulbo- Ventricular  Cleft  (B.v.) ,  and  from  this  point  to  the  level  of  the 
Aortic  Semilunar  Cusps  the  "Bulbar"  Septum  Forms  the  Anterior  Part  of  the  Inter- 
ventricular Septum  of  the  Heart.)  C,  Carotid  Arch;  P.A.,  Pulmonary  Artery;  Per., 
Pericardium-  Tr.A.,  Truncus  Arteriosus;  A.d.,  Right  Auricle;  A.s.,  Left  Auricle;  Au.o., 
Common  Auriculoventricular  Orifice;  B.v.,  Bulboventricular  Cleft;  V.,  Common  Ventricle. 
Model  by  F.  T.  Lewis  and   M.  E.  Abbott,  (Dr.  Begg's  Embryo.) 
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while  defects  of  the  adult  human  interventricular  septum  situate 
more  posteriorly  at  or  just  anterior  to  the  pars  membranacea  and 
opening  into  the  right  ventricle  behind  or  below  the  tricuspid  valve,  are 
to  be  explained  by  an  arrest  of  growth  of  the  upper  free  border  of 
the  interventricular  septum;  and  (2)  that  a  congenital  thinning  or 
defect  of  the  right  aortic  sinus  opening  into  the  pulmonary  artery 
at  or  near  the  level  of  its  cusps,  is  likewise  due  to  the  persistence 
of  an  opening  in  the  primitive  bulbar  septum,  or  that  part  of  it 
which  lies  distally  to  the  portion  from  which  the  aortic  and  pul- 
monary cusps  are  derived,  and  that  (3)  the  combination  of  a  second 
defect  below  the  same  (right)  aortic  cusp  represents  an  arrest  of 
the  bulbar  septum  at  the  stage  of  its  development  in  which  defects 
above  and  below  the  level  of  the  aortic  cusps  exist,  as  shown  in 
Tandler's  model  (Fig.  II). 

III.  Illustrative  Material 

The  foregoing  statements  are  intended  merely  to  emphasize 
the  value  of  the  correlation  of  objective  material  from  compara- 
tive anatomy,  embryology  and  antenatal  pathology  along  the  lines 
attempted  in  connection  with  the  collection  of  cardiac  anomalies 
in  this  museum.  In  this  connection  it  is  obvious  that  certain 
finer  points  in  the  evolution  of  the  vertebrate  heart,  especially 
of  the  complicated  regions  of  the  bulbus  cordis  and  aortic  and  in- 
terventricular septa,  are  necessarily  represented  in  this  collec- 
tion, which  is  primarily  pathological,  by  pictures  or  lantern-slides 
made  from  the  figures  or  models  reproduced  in  the  publications 
of  Langer,  Boas,  Gegenbaur,  Rose,  Greil,  Keith,  Balfour  and 
others,  on  whose  brilliant  researches  in  the  field  of  comparative 
embryology  our  exact  knowledge  of  this  subject  is  based. 

The  comparative  collection  was  begun  with  a  representative 
series  of  hearts  from  the  various  species  of  Teleost  and  Elasmo- 
branch  fishes  obtained  by  one  of  us  (E.  S.)  for  the  purpose,  at  the 
Biological  Station,  St.  Andrews,  N.B.,  in  the  summer  of  1918. 
The  specimens  of  other  (higher)  orders  and  classes  have  been  ob- 
tained by  gift  or  purchase  since  then,  from  the  Southern  Bio- 
logical Station,  the  Scripp  Institution  for  Biological  Research  of 
La  Jolle,  California,  (through  Mr.  Barnhart),  the  Biological 
Station  at  Woods  Hole,  Mass.,  and  Bar  Harbour,  Maine,  (Harp- 
swell  Laboratory),  the  New  York  Aquarium,  and  the  Princeton 
Museum  of  Zoology  and  U.  S.  National  Museum  through  Dr. 
Silvester;  the  series  is  still  fragmentary,  hearts  from  dipnoid  fishes 
and  the  various  orders  of  amphibia  and  reptiles,  as  well  as  cardiac 
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anomalies  of  obscure  origin,  are  desired  from  members  of  this  As- 
sociation for  the  purpose  of  this  research. 

The  specimens  are  grouped  under  the  various  orders  of  the 
vertebrate  kingdom  in  the  line  of  ascent  from  the  primitive 
teleost  fishes  to  the  stage  of  complete  development  of  the  cardiac 
septa  shown  in  the  heart  of  the  crocodile.  The  teleost  heart  is 
here  placed  first,  or  lowest  in  the  scale,  although  it  is  usually  classi- 
fied higher  than  fishes  of  the  Ganoid  and  Elasmobranch  orders, 
because  it  presents  the  closest  approach  to  the  early  tubular  form 
of  the  embryonic  heart. 

A.  Fish  Hearts.    Class  Pisces 

I.  Order  Teleostei: 

1.  Lophius  piscatorius  (Heart  of  Angler).     Fig.  IV  a  and  b. 
Type  Specimen 

A  large  fish  heart  of  the  so-called  primary  four-chambered  venous 
type  without  ventricular  bend  or  division  of  chambers.  The  common 
auricle  not  yet  ascended  but  lying  below  the  common  ventricle  with  sinus 
venosus  entering  it  from  below  and  the  large  conical  bulbus  arteriosus 
above  and  anteriorly;  the  latter  is  in  these  fishes  a  specially  differentiated 
structure  with  thick  fleshy  walls  and  pyramidically  shaped  cavity  con- 
stricted below  where  it  joins  the  ventricle  to  a  narrow  bulbo-ventricular 
neck,  and  giving  off  two  pairs  of  aortic  arches  from  its  cranial  (free)  end; 
with  a  broad  flat  base  which  is  apposed  to  and  rests  upon  the  upper  sur- 
face of  the  ventricle,  to  which  it  is  joined  by  a  constricted  portion, 
the  bulbo-ventricular  neck.  This  is  a  narrow  passage  with  thin,  tendin- 
ous walls  supplied  internally  with  a  single  large  pair  of  semilunar  cusps 
guarding  the  bulbo-ventricular  orifice,  and  represents  all  that  remains 
in  these  fishes  of  the  conus  arteriosus  or  bulbis  cordis  of  the  other  lower 
vertebrates,  and  of  the  human  embryo,  this  structure  being  in  the  case 
of  the  teleost  rudimentary  or  submerged.  The  common  ventricle  lies 
•  directly  below  and  somewhat  anteriorly  to  the  bulbus  arteriosus  and  is  a 
flattened  ovoid  structure  the  size  of  a  walnut  with  spongy  musculature 
and  small  cavity  vertically  placed  which  widens  below  sending  prolonga- 
tions downward  between  the  trabeculae  and  presenting  on  the  lower  part 
of  its  posterior  wall  a  little  to  the  left  side  the  circular  common  a. v.  orifice 
guarded  by  two  large  endocardial  cushions;  the  auricle  is  thin-walled  and 
of  triangular  shape  with  roomy  cavity  lined  by  loose  musculature;  it 
presents  on  its  postero-inferior  wall  the  large  sinu-auricular  opening  ob- 
liquely placed,  and  guarded  bj'  two  long  thin  cusps.  The  sinus  venosus 
is  situated  transversely  below  the  auricle  and  receives  a  small  and  large 
vein  at  either  end.  The  parietal  pericardium  is  reflected  above  upon  the 
bulbus  at  the  origin  of  the  aortic  arches  and  below  upon  the  sinus  venosus. 

Other  Teleost  hearts  in  the  collection  showing  minor  varia- 
tions but  the  same  essential  structure  are  the  following: 

2.  PoUachius  irirens  (Pollock). 

3.  Gadus  oeglefinus  (Haddock). 

4.  Merlucdus  vulgaris  (Hake). 

5.  Prionotos  Americanus  (Sculpin). 

6.  Zoarces  (Eel-Pout). 

7.  Salmonides  (Salmon). 
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The  following  present  adaptations  to  the  peculiar  form  of 
the  fish: 

8.  Anguilla  vulgaris  (Eel).  The  heart  is  the  shape  of  an  elongated 
cone  and  appears  like  a  tightly  curled  leaf,  the  thin  and  voluminous  wall 
of  the  asymmetrical  auricle  being  closely  wrapped  around  the  slender 
elongated  bulbus  and  ventricle,  to  which  and  to  the  pericardium  it  is 
attached  by  delicate  fibrous  adhesions.  The  ventricle  has  a  sharp  an- 
terior border  which  is  prolonged  upward  in  front  of  the  bulbus  and  down- 
waid  to  form  an  apex. 

9.  Pleuronedes  Americanus  (Flounder).  The  heart  is  reflected  like 
the  other  organs  of  this  fish  through  a  right  angle. 

Remarks:  The  heart  of  the  Teleost  fish  is  a  simple  force 
pump  which  mirrors  the  very  early  tubular  embryonic  heart;  the 
massive  development  of  the  bulbus  arteriosus  and  the  reduction 
of  the  bulbis  cordis  proper  to  a  small  canal  with  tendinous  walls 


FIG.  IV. 


Heart  of  Angler   (Lophius  piscatoriu.t)   Order   Teleostri 
Type  Specimen 

(a)  Posterior  Surface.  Note  the  low  position  of  the  auricle  which  has  not  yet  ascended 
above  the  ventricle  and  the  bicuspid  valves  guarding  the  sino-auricular  and  the  auriculo- 
ventrieular  orifices;  also  large  fleshy  bulbus  arteriosus  with  narrow  bulbo-ventricular  neck 
(rudimentary  conus). 

(6)  Anterior  Surface.  Laid  open  to  show  interior  of  ventricle  and  bulbus  arteriosus. 
Note  the  roomy  cavity  and  grooved  internal  surface  of  the  latter  and  the  single  pair  of  semi- 
lunar cusps  which  guard  the  bulbo-ventricular  orifice;  also  situation  of  auriculo-ventricular 
orifice  in  median  line  directly  below  bulbo-ventricular  orifice  and  position  of  auricle  directly 
below  ventricle.     Primitive  type. 

From  a  specimen  in  the  Pathological  Museum  of  McGill  University,  presented  by  Miss 
E.  Shanly. 
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containing  a  single  pair  of  semilunar  cusps  guarding  the  bulbo- 
ventricular  orifice,  are  peculiar  features  which  have  apparently 
disappeared  from  the  life  cycle  of  the  human  embryo  as  they  have 
fiom  the  majority  of  other  species  of  the  lower  vertebrate  orders. 
In  relation  to  cardiac  anomalies  this  structural  arrangement  is  of 
especial  interest  in  elucidating  that  form  of  pulmonary  stenosis 
in  which  the  bulbus  remains  a  separate  chamber,  and  a  constricted 
"lower  bulbar  orifice"  persists  below  it.  This  type  of  anomaly 
is  figured  by  Keith  and  is  illustrated  in  our  collection  by  two  cases, 
in  one  of  which,  No.  14,131  ^,  two  distinct  semilunar  cusps,  partly 
muscular  in  structure,  are  situate  at  the  junction  of  the  conus  with 
the  sinus  of  the  ventricle. 

II.  Order  Elasmobranchii: 

2.  Raia  Erinacea  (Heart  of  Skate).     Fig.  V. 
Type  Specimen 

A  primary  four-chambered  heart  without  division  of  chambers,  but 
with  definite  ventricular  bend  to  the  right  and  the  auricle  ascended  be- 
hind the  ventricle.  The  bulbus  arteriosus  is  absent  and  the  conus  is 
elongated  into  a  straight  tube,  with  thick,  fleshy  walls  lined  by  four  rows 
of  semilimar  cusps,  three  in  each  row,  placed  directly  above  each  other  in 
vertical  columns  divided  b}'  a  distinct  interval  without  any  attempt  at 
spiral  arrangement  or  retrogression  as  in  lepidosteus,  (see  below),  all  the 
cusps  being  of  nearly  length  with  broad  triangular  upper  border,  and  of 
mucoid  structure.  The  conus  passes  directly  upward  from  the  right 
upper  border  of  the  ventricle.  The  latter  is  a  roughly  pyramidal  struc- 
ture flattened  from  before  backward  and  slightly  convex  from  side  to  side 
anteiiorly.  A  portion  of  the  anterior  wall  has  been  cut  away  to  expose 
the  interior,  which  is  composed  of  heavy  trabeculated  muscle,  surround- 
ing a  U-shaped  cavity,  from  the  right  upper  angle  of  which  the  conrs 
arteriosus  arises,  while  the  left  upper  angle  receives  the  common  auricul ,  - 
ventricular  orifice,  which  admits  a  slate  pencil  and  is  screened  in  its  left 
angle  by  the  passage  into  the  ventricle  of  a  prolongation  from  its  endo- 
cardial cushions  (chordae  tendinea).  The  two  orifices  are  on  the  same 
antero-posterior  plane,  but  are  separated  from  each  other  by  a  heavy 
whorl  of  musculature.  Just  below  the  bulbar  orifice  on  the  posterior  wall 
of  the  ventricle  is  a  round  sinus  leading  into  the  musculature  between 
its  trabeculse,  and  smaller  apertures  of  similar  character  are  adjacent. 

The  common  auricle  lies  above  and  behind  and  has  very  thin  walls 
with  angles  above  which  pouch  forward  on  either  side  of  the  bulbis  cordis 
and  the  upper  part  of  the  lateral  walls  of  the  ventricle.  Interiorly  the 
chamber  is  lined  by  several  scattered  musculi  pectinati,  and  it  presents  on 
its  anterior  wall  a  depression  caused  by  pressure  from  the  conus  arteriosus; 
there  is  no  other  trace  of  auricular  septum;  behind  and  to  the  right  of  the 
a.v.  orifice,  passing  obliquely  from  the  left  posteriorly  to  the  right  an- 
teriorly are  two  large  valvulae  venosse  sinistra  et  dextra  which  arise  from 
the  floor  of  the  auricle  and  guard  the  opening  into  it  of  the  sinus  venosus. 
The  left  is  the  larger  and  stronger  of  the  two,  and  is  directly  interposed 
between  the  sinu-auriculo  and  the  auriculo- ventricular  orifice.  The  sinus 
itself  is  an  elongated  roomy  cavity  transversely  placed  along  the  pos- 
terior lower  border  of  the  auricle,  directly  adherent  to  its  floor  and  curves 
downward  and  outward  to  receive  a  large  venous  trunk  at  either  ex- 
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B.  Posterior  View 


a.  Anterior  View 


FIG.  V. 

Heart  of  Skate   {Raia  Erinacea). 

A-Anterjor  Viev.  Elongated  Conus  Arteriosus  lined  by  four  horizontal  rows  of  cusps 
(c)arraiiged  in  three  vertical  columns  given  off  from  right  upper  angle  of  common  ventricle 
which  has  fleshy  walls  and  communicates  on  the  left  side  posteriorly  by  a  common  auriculo- 
ventricular  orifice  with  a  single  auricle  which  pouches  forward  from  above  on  either  side 
of  conus. 

B-Posterior  View.  Common  auricle  lies  above,  is  laid  open,  and  shows  absence  of 
auricular  septum.  Mucoid  bicuspid  valve  of  common  a. v.  orifice  on  left  side  interiorly, 
yinus  Venosus  lying  transversely  below  the  auricle  and  opening  into  its  floor  slightly  to 
left  of  median  line  through  oblique  orifice  guarded  by  valvulrc  venosse  sinistra  et  dextra 
(v.v.d.  only  visible).  Pericardial  sac  below  with  central  opening  admitting  probe  leading 
into  peritoneal  cavity. 

From  a  specimen  in  the  Pathological  Museum,  McGill  University,  presented  by  E. 
Shanlv. 


Branchial  Art. 


Bulbus  Cordis. 

Auricle  A.V.   Valves 
\entriclc 


FIG.  VI. 

Heart   of  Chimr:ra   Caller.     Order   Holnrrp'iali. 

(a)  Ventral  Viexv.  Long  slender  bulbus  with  constricted  neck  which  encloses  two  rows 
of  semilunar  cusps  arising  from  single  ventricle  slightly  to  right  of  median  line  which  re- 
ceives common  a. v.  orifice  in  ventricle  slightly  to  left,  and  large  common  auricle  above  and 
behind  ventricle  pouching  forward  on  either  side. 

(6)  Dorit'd  View.  Shows  interior  of  auricle,  common  a. v.  orifice  to  left  and  sino- 
auricular  orifice  to  left  guarded  by  bicuspid  valves,  S.V.  Sinus  venosus  below.  From  a 
specimen  in  the  Pathological  Museum  of  McGill  University. 
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tremity.  The  pericardial  sac  attached  presents  the  pericardio-peritoneal 
aperture,  and  a  cartilaginous  process  of  attachment  to  the  shoulder 
girdle. 

Other  Elasmobranch  hearts  in  the  collection  are: 

2.  Heart  of  Dogfish  (Family  ScyUiidia). 

3.  Heart  of  Shark  (Family  Carchariidce). 

The  following  specimen  closely  resembles  the  above : 

III.  Order  Holocephali: 

1.  Chimaera  Colliei.     Fig.  VI. 

A  small  heart  with  long  ccnus  arteriosus  supplied  with  two  rows  of  four 
semilunar  valves  given  off  from  the  upper  angle  of  a  common  ventricle 
which  has  an  S-shaped  cavity  and  receives  a  common  a. v.  orifice  below 
and  behind,  and  to  the  left.  A  large  common  amicle  with  piominent 
appendages  projects  forward  on  either  side  of  the  conus  above  the  ven- 
tricle; it  has  a  thin-walled  cavity  and  presents  the  auriculo-ventricular 
orifice  on  its  left  anterior  inferior  wall  guarded  by  three  endocardia 
cushions.  Behind  and  to  the  right  of  this  is  the  opening  of  the  sinus 
venosus  guarded  by  two  strong  v. v.  sinistra  et  dextra,  which  pass  ob- 
liquely backward  from  the  median  line  along  the  floor  of  the  auricle. 
There  is  no  trace  of  an  interventricular  septum,  but  the  conus  arteriosus 
makes  a  distinct  indentation  in  the  anterior  wall  of  the  auricle.  The 
sinus  venosus  is  a  transverse  thin-walled  sac  attached  to  the  floor  of  the 
auricle  along  its  middle  third,  and  receives  a  large  vein  at  its  right  and 
left  angles.  A  portion  of  the  pericardial  sac  is  attached  and  shows  the 
pericardio-peritoneal  foramen. 

Remarks:  The  remarkable  heart  of  the  Elasmobranch  fish, 
and  to  a  less  extent,  that  of  the  Chimaera  Colliei ,  is  extremely  inter- 
esting from  the  comparative  standpoint,  for  it  shows  very  clearly 
the  stage  of  the  human  embryo  of  4  mm.  after  torsion  of  the  ven- 
tricular loop  has  occurred  but  before  the  development  of  the  septa, 
in  which  the  common  arterial  trunk  arises  from  the  right  upper 
angle  of  the  common  ventricle  and  the  common  orifice  enters  this 
entirely  on  the  left  side.  (Compare  Fig.  III).  In  relation  to 
cardiac  anomalies,  this  stage  is  of  much  interest  as  explaining  the 
so-called  rechtslage  of  the  aorta  common  in  pulmonary  stenosis 
with  septal  defect  and  invariable  in  persistent  truncus  arteriosus, 
or  complete  defect  of  the  aortic  septum  where  the  large  single 
arterial  trunk  of  necessity  arises  entirely  from  the  right  ventricle, 
the  arterial  blood  being  transmitted  to  it  from  the  left  chamber 
through  a  septal  defect.  The  large  valvulae  venosae  dextra  et 
sinistra  are  of  much  interest  as  illustrating  the  embryonic  conditions 
that  persist  in  anomalous  septa  in  the  right  auricle,  fenestrations 
on  the  auricular  septum,  etc. 
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IV.  Order  Ganoidei: 

1.  Lepidosteus  Osseus  (Bony  Pike).     Fig.  VII.     a  and  b. 
Type  Specimen 

The  bulbus  cordis  or  conus  arteriosus  is  lined  with  eight  transverse 
rows  of  valves  presenting  three  stages  of  development  (vide  Stohr") 
Fig.  Vll-b;  longitudinally  these  present  four  rows  of  large  well  formed 
semilunar  cusps.  The  four  most  distally  placed  are  considerably  larger 
and  more  developed  than  the  succeeding  rows.  They  possess  also  a  free 
margin  while  the  cusps  of  each  succeeding  row  are  bound  down  by  pro- 
longations from  their  margins  uniting  them  with  the  base  of  the  previous 
row,  and  with  the  substance  of  the  bulbar  wall.  Alternating  with  these 
valves  of  the  first  class  are  four  incomplete  longitudinal  rows  of  cusps 
much  less  developed  and  for  the  most  part  bound  down  as  in  the  previous 
class;  still  a  third  class  of  extremely  degenerated  valves  is  to  be  seen  in 
four  incomplete  longitudinal  rows  occurring  in  some  cases  between  those 
of  the  first  and  second  rows,  as  is  clearly  seen  in  the  figure. 

The  ventricle  is  a  pyramidical  structure  with  broad  anterior  and  two 
equal  posterior  surfaces  sloping  backward  to  meet  in  the  dorsal  median 
line.  The  bulbus  cordis  enters  just  to  the  right  of  this.  Inside  is  a 
slight  ridge  from  which  smooth,  fine  trabeculse  run  to  unite  with  spongv 
musculature,  completely  filling  the  whole  ventricle,  save  a  narrow  channel 
slightly  to  the  right  of  the  central  line.  A  little  below  the  entrance  to  the 
bulbus  cordis  is  the  auiiculo- ventricular  aperture  guarded  by  two  large 
semilunar  valves.  The  auricle  rises  slightly  above  the  ventricle  en- 
folding the  bulbar  neck  and  upper  surface;  it  has  relatively  small,  thick 
spongy  walls  and  presents  a  ridge  above  the  auriculo-ventricular  flap 
which  appears  as  a  projection  from  the  bulbar  wall  extending  into  its 
cavity,  indicating  beginning  division  of  the  auricle.  This  chamber  is 
prolonged  anteriorly  into  two  arms  of  about  equal  size;  each  of  these 
receives  a  sinu-auricular  orifice  guarded  by  two  fleshy,  much  fluted 
horizontally  placed  valves  (double  sinu-auricular  orifice) ;  these  openings 
are  opposite  to  and  slightly  above  the  a. v.  orifice;  the  left  is  somewhat 
larger  than  the  right. 

Another  Ganoid  heart  in  the  collection  is: 

2.  Acipensor  (Heart  of  Sturgeon).  Presents  a  slendei  conus  con- 
taining four  horizontal  rows  of  semilunar  cusps  of  approximately  equal 
size.  The  sinu-auricular  orifice  is  here  single  as  usual  (not  double  as  in 
Lepidosteus) . 

Remarks:  The  heart  of  the  Ganoid  fish  has  been  placed  by 
us  after  that  of  the  Teleost  and  Elasmobranch,  because,  although 
ventricular  torsion  has  apparently  not  proceeded  far,  the  auricle 
has  arisen  above  and  behind  the  ventricle,  and  division  of  its  cavity 
has  begun.  The  peculiar  arrangement  of  the  valves  lining  the 
conus  of  lepidosteus  (Fig.  Vll-b)  indicating  a  progressive  retro- 
gression of  certain  rows  of  cusps  and  the  persistence  of  others, 
represents  an  intermediate  stage  of  development  between  the 
straight  conus  of  the  Elasmobranch  and  the  spiral  torsion  seen  in 
certain  dipnoid    fishes  (of  which  we  have  unfortunately  as  yet 

I'Stohr.  Ueber  den  Klappen  Apparnt  im  Conus  arteriosus  der  Sdachien 
u,  Ganoiden.     Morph.  Jahrb.,  1876.  II.  197. 

"Smith,  Wilbur  C.  On  the  Process  of  Disappearance  of  the  Conus 
Arteriosus  in  Teleosts.     Anat.  Record,  1919. 
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FIG.  Vll-a. 

(a)  Heart  of  Garpike  {Lepidosteus  osseus).     Anterior  view. 

From  a  specimen  in  the  Pathological  Museum  of  McGill  University,  presented  by  Dr. 
W.  W.  Beattie.     L  *"! 


FIG.  VII-6. 

(b)  Lepiiiosteus  Osseus.  Bulbus  laid  open  to  show  the  numerous  rows  of  valves  lining 
its  lumen  of  different  stages  of  development,  the  smaller,  more  rudimentary  ones,  indicating 
retrogression  to  the  simpler  condition  of  fishes  of  higher  order  in  which  only  the  upper  and 
lower  rows  of  ousps  persist.      (After  Stohr) 
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no  representative),  as  well  as  in  the  amphibian  and  reptilian  heart 
(see  Figs.  VIII  to  XII),  and  in  the  spiral  arrangement  of  the  endo- 
cardial swellings  of  the  human  embryonic  bulbus  at  the  stage 
shown  in  Fig.  II.  As  has  been  remarked  above,  such  torsion,  or 
absence  of  torsion,  is  of  much  interest  in  relation  to  the  elucida- 
tion of  the  problem  of  transposition  of  the  arterial  trunks  (Robert- 
son). The  double  sinus  venosus  in  this  fish  is  a  condition  unique 
in  this  species.  Its  persistence  or  reappearance  in  the  human 
subject  has  been  observed  by  us  in  a  case  recently  reported. 

With  the  above  series  of  fish  hearts  this  collection,  as  a  de- 
tailed study  of  the  comparative  anatomy  of  the  heart,  ends  for 
the  present.  Specimens  of  the  dipnoid  order  have  not  yet  been 
available  to  us.  The  following  five  representatives  of  the  tailed 
batrachians  and  the  three  orders  of  reptilia  have  been  added  as 
mirroring  in  a  general  way  later  stages  of  the  embryonic  heart 
corresponding  with  the  advancing  establishment  of  the  double 
circulation.  The  latter  are  of  especial  interest  to  us  in  reference  to 
the  study  of  cardiac  septal  defects : 

B.  Class  Amphibia 
I.  Order  Urodela: 

1.  Heart  of  Mud  Puppy — Nedurus  {Family  Proteidae).     Fig.  VIII. 
(For  detailed  description  see  inscription  below  illustration.) 

Remarks:  Externally  the  heart  of  Necturus  is  somewhat 
fish-like,  notably  from  the  slight  slant  from  left  to  right  of  its  long 
axis  and  in  the  persistence  of  a  large  and  independent  sinus  veno- 
sus. The  broad  axis  now  becomes  marked.  With  the  addition 
of  the  pulmonary  arteries  to  the  circulation  the  bulbus  arteriosus 
has  become  more  capacious.  It  passes  down  to  the  right  of  the 
auricle  which  curves  forward  beneath  it,  entering  the  upper  right 
hand  corner  of  the  ventricle.  At  either  end  of  the  conus  is  a  row 
of  three  or  four  semilunar  cusps.  At  the  amphibian  stage  of  pro- 
gression a  definite  spiral  twisting  of  the  bulbus  commences, 
usually  accompanied  by  a  longitudinal  valve  attached  along  the 
axis  of  the  spiral.  Primitive  indications  of  this  are  seen  in  the 
specimen  of  Necturus.  The  ventricle  is  distinguished  by  its 
musculature.  The  greater  part  of  its  volume  being  occupied  by 
trabeculae.  These  are  permeated  by  irregular  holes  forming  a 
spongj'  network  draining  into  a  common  cavity  at  its  base,  the 
forerunner  of  the  functionally  divided  ventricle.  The  entrance 
to  the  auricle  is  guarded  by  a  valve  system.  This  chamber  in 
Necturus  is  a  triangular  unlobed  structure,  lying  above  and  curv- 
ing over  the  ventricle.     It  is  a  disputed  point  whether  the  auricu- 
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FIG.   VIII. 
Heart  of  Mud  Puppy   (Necturus). 

(a)  Anterior  Vieu'  showing  a  straightening  of  its  long  axis  from  the  typical  left  to  right 
below  slaat  seen  in  fishes.  The  broad  axis  has  become  marked.  The  bulbus  is  a  capacious 
cord-like  structure.  The  auricle  gives  no  external  indication  of  the  commencing  of  an  in- 
ternal division. 

(b)  Dorsal  View.  The  sinus  venosus  is  the  large  independent  structure  niet  with  in  a 
lower  stage  of  development.  It  is  opened  to  show  the  large  sinu-auricular  orifice  and  the 
ridge  indicating  the  common  entrance  of  the  precaval  and  posterior  veins. 

From  a  specimen  in  the  Pathological  Museum  of  McGill  Universitj'. 


lar  septum  is  recognized  at  this  stage;  we  were  unable  to  verify 
this  in  Necturus  from  Hmitation  of  material,  only  one  specimen 
being  available  to  us.  However,  the  pulmonary  veins  join  and 
run  over  the  middle  of  the  border  of  the  sinus,  entering  the  auricle 
on  its  left  side  as  yet  unguarded  by  valves,  while  the  blood  from 
the  systemic  vein  enters  through  the  sinus  venosus  below  and 
entirely  to  the  right.  The  sinus  lies  more  forward  on  the  dorsal 
side  of  the  auricle;  its  auricular  portal  is  small  but  the  valves  are 
somewhat  less  mucoid  than  in  the  earlier  form. 

2    Cryptobranchus  lateralis  {Heart  of  Salamander,)     {Family  Amphiuma) 
Fig.  IX. 

Remarks:  The  salamander  is  a  tailed  Batrachian.  In  its 
adult  stage  it  is  without  gills  unless  it  is  compelled  to  mature  under 
water.  Its  heart  presents  a  completely  straightened  axis  with  the 
bulbar  neck  curving  over  the  top  of  the  auricle.  Its  advance  in 
evolution  is  characterized  by  the  fuller  division  into  two  arterial 
channels,  in  the  conus  by  deep  grooving,  and  beyond  its  row  of 
cusps  by  the  expansion  of  the  truncus  arteriosus  to  form  two  bul- 
bus fundaments  of  the  aortic  arches  dividing  ventrally  into  the 
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systemic  arches  and  dorsally  into  the  pulmonaries.  The  advance  is 
continued  to  a  further  stage  in  the  ventricle,  where  the  figures  (IX, 
a  and  b)  show  an  aggregation  of  the  permeable  muscle  resulting 
in  the  definite  structure  of  a  venous  canal  on  its  left  side.  There  is 
a  distinct  though  incomplete  auricular  septum  highly  perforated  in 
its  upper  area,  dividing  the  auricle  into  a  right  half  receiving 
venous  blood  from  the  body  and  a  smaller  left  half  receiving 
venous  blood  from  the  lungs.  The  position  of  the  orifices,  as-, 
sociated  with  a  delicate  adjustment  of  tensions  causes  a  mechan- 
ical partition  forerunning  the  anatomical  division  discerned  in  the 
reptilian  heart. 

For  further  description  see  below  illustration. 


FIG.  IX. 


(a)  Heart  of  Salamander  (Cryptobranchus  lateralis).  Anterior  view  with  ventricle  (V) 
everted  to  the  right  and  auricle  (A)  to  left.  Note  the  elongated  and  spirally  twisted  bulbua 
cordis  (b)  with  bifurcation  above  into  three  pairs  of  aortic  arches,  indicating  a  more  advanced 
adaptation  to  the  double  circulation  than  in  Necturus.  Windows  have  been  cut  out  of  the 
anterior  wall  of  the  ventricle  and  auricle  to  show  the  auriculo-ventricular  orifice  and  the 
appearance  in  the  ventricle  of  a  narrow  cylindrical  channel  from  which  the  arterial  blood 
is  expelled  into  the  systemic  arches,  and  the  spongy  musculature  to  the  right  of  this,  with 
which  the  venous  blood  flows  to  be  put  forward  in  the  second  phase  of  ventricular  systole 
into  the  pulmonary  arches. 

(b)  Bulbus  of  Salamander  laid  open  to  show  the  interior  division  of  the  conus  by  groov- 
ing, and  the  four  rudimentary  cusps  at  its  distal  end  beyond  which  the  bulbar  neck  is  ex- 
panded into  two  bulging  chambers  from  which  lead  two  pulmonary  and  two  systemic  en- 
trances to  the  six  great  aortic  trunks. 

(c)  Auriculo-ventricular  valves.  Note  their  unequal  size,  the  right  cusp  becoming  small- 
er and  approaching  the  trabecular  condition  of  hisjher  vertebrates. 

From  a  specimen  in  the  Pathological  Museum  of  McGill  University. 
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C.  Class  Reptilia 


I.  Order  Chelonia: 


1.  Heart  of  Snapping  Turtle  {Chelonia  Midas).     Fig.  X.     a  and  b. 

Remarks:  The  turtle  illustrates  the  three-chambered  rep- 
tilian type  of  heart,  having  two  large  auricles  pouching  over  the 
ventricle  on  either  side  but  entering  the  upper  surface  of  the  latter 
to  the  left  of  the  median  line.  The  atrio-ventricular  sulcus  is 
still  deep.  Conforming  to  the  shape  of  the  body  there  is  a  large 
flattened  semilunar  ventricle  rounded  at  the  apex,  showing  no 
grooving  on  its  convex  surface.  Its  wide  upper  border  gives  off 
the  truncus  arteriosus  from  the  right  angle  above  and  anteriorly 
in  front  of  the  auricular  canal.  The  interior  is  completely  di- 
vided into  dorsal  and  ventral  chambers  by  the  bulbo-ventricular 
ridge,  which  is  a  prolongation  downward  of  the  septum  aortico- 
pulminale.  A  small  triangular  ventral  chamber  occupying  the 
right  half  of  the  anterior  surface,  gives  off  the  pulmonary  artery 


FIG.   X. 

Heart  of  Turtle   (Chelonia  Mydos). 

(6)  Rosterior  (Dorsal)  Vieiv  showing  large  dorsal  ventricle  receiving  blood  from  both 
iiuricles  and  giving  off  the  right  aorta,  large  auriculo-ventricular  flap  (.\u.V.)  projecting 
downward  from  base  of  auricular  septum  (everted  in  specimen)  and  loose  musculature  of 
the  incomplete  interventricular  septum  (D.V.S.)  which  projects  upward  in  the  median  line 
to  meet  the  endocardial  cushions  of  the  bulbar  and  auricular  septa  leaving  an  opening,  the 
interventricular  foramen  (I.V.F.)  between  the  right  and  left  halves  of  this  dorsal  ventricle; 
second  opening  (A.C.)  at  the  right  margin  between  the  bulbo-ventricular  ridge  (B.V.R.) 
and  right  (anterior)  wall  of  the  heart. 
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and  the  left  aorta  separated  by  the  bulbo- ventricular  ridge. 
These  vessels  together  with  the  right  aorta,  firmly  united  in  their 
outer  coats,  constitute  the  truncus  arteriosus.  The  lumen  of  each 
is  completely  independent  and  each  is  provided  at  its  orifice  with 
two  large  semilunar  cusps.  The  bulbo-ventricular  ridge  is  mus- 
cular below  but  covered  with  endocardial  tissue  above,  and  corres- 
ponds to  the  ventral  part  of  the  interventricular  septum  (as  is  well 
seen  in  the  crocodile).  The  dorsal  ventricle  occupies  the  whole 
breadth  of  the  dorsal  surface  of  the  heart.  It  gives  off  the  right 
aorta  at  its  right  upper  extremity  and  receives  the  orifices  of  both 
auricles.  Its  walls  are  of  thick  spongy  musculature  and  this  is 
aggregated  in  a  series  of  trabeculse  on  its  anterior  and  posterior 
walls  which  ascend  in  the  median  line  to  meet  the  endocardial 
cushions  of  the  auricular  canal,  leaving  a  large  space  between 
them  through  which  the  blood  passes  from  the  left  auricle  to  the 
right  aorta.  The  auricular  septum  is  entire  and  is  expanded  be- 
low into  two  large  septal  cusps  of  secondary  origin  which  spread 
into  the  mouth  of  the  auricular  canal  of  both  auricles  and  act 


FIG.   X-a. 
Heart  of  Turtle   {Chelonia   Mydas). 

(a)  Anterior  {Ventral)  View,  showing  small  ventral  ventricle,  giving  off  pulmonary 
artery  and  left  aorta;  bulbo-ventricular  ridge  (B.V.R.)  with  large  crescentic  opening  (A.C.) 
to  the  right  of  this  between  its  free  border  and  the  right  wall  of  the  heart;  R.A.  the  space 
occupied  by  the  right  auricular  appendix,  which  has  been  cut  away;  G.C.  Gubernaculum 
cordis.  &Mfli 

From  a  specimen  in  the  Pathological  Museum,  McGill  University. 
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alternately  like  paddles,  allowing  the  blood  from  the  right  auricle 
to  reach  the  imlmonary  artery  and  left  aorta  and  that  from  the  left 
auricle  to  reach  the  right  aorta.  A  single  lai-ge  pulmonary  vein 
enters  the  left  am-iclc  and  the  sinus  venosus  opens  into  the  right 
auricle  after  receiving  all  the  precaval  and  post  caval  veins.  This 
stage  of  development  mirrors  an  embryonic  heart  of  five  weeks. 
For  further  descripticn  see  illustration  on  next  page. 

II.  Order  Ophidiae 
1.  Heart  of  Python.     Fig.  XI.  a  and  b. 

Remarks:  The  ophidian  heart  is  found  in  situ,  wedged  in  od 
the  right  of  oesophagus.  It  therefoie  presents  a  somewhat  con- 
stricted egg-shaped  appearance.  The  gubernaculum  cordis  is 
characteristically  absent.  The  heart  of  the  python  appears 
essentially  sirnilar  externally  to  the  heart  of  the  turtle,  but  in- 
ternally an  advance  is  seen  in  the  development  of  the  ventricle. 
The  endocardial  tissue  of  the  bulbo-ventricular  ridge  on  the  right 
wall  of  the  ventricle  forming  an  incomplete  interventricular  sep- 
tum while  below  and  to  the  left  a  defect  appears  in  the  muscular 
trabeculse  communicating  with  the  left  half  of  the  former  (an- 
terior) ventricle,  so  that  the  ophidian  heart  has  apparently  three 
chambers,  a  ventral  one  giving  off  the  pulmonary  artery  and  com- 
municating by  a  narrow  anterior  slit  in  front  of  the  bulbo-ventric- 
ular ridge  with  the  dorsal  ventricle,  the  smaller  higlily  muscular 
upper  left  portion.  This  is  imperfectly  divided  into  a  right  half 
receiving  the  left  auriculo-ventricular  orifices  and  communicating 
in  the  trabeculse  of  its  wall  with  the  "cavum  pulmonale"  of  the 
ventral  ventricle  and  a  left  half  receiving  the  right  auriculo-ven- 
tricular aperture  and  giving  off  both  the  aortic  orifices  to  the  right 
of  the  extreme  upper  edge  of  the  bulbar  septum.  As  in  the  turtle 
the  auriculo-ventricular  orifices  are  guarded  by  longitudinal 
valves.  One  of  these  in  each  case  spreads  out  in  a  broad  mem- 
braneous flap  from  the  septal  side  of  the  margin  of  the  a.v.  aper- 
ture, functioning,  as  in  the  turtle,  in  such  a  way  that  the  doi'sal 
ventricle  is  divided  into  a  cavum  venosum  receiving  aerated  blood 
from  the  left  atrium,  and  a  cavum  arteriosum  conducting  aerated 
blood  from  the  right  atrium  into  the  aortae. 
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FIG.   XI,  Heart  of  Python 

(a)  Anterior  {Ventral)  View  showing  (1)  large  pulmonic  (ventrul)  ventricle  which  pre- 
sents two  orifices  of  communication  with  the  dorsal  ventricle,  one  posteriorly  or  to  the  left 
and  inferiorly  (P.O.)  of  small  size,  which  transmits  venous  blood  to  the  pulmonary  artery 
(P.A.)>  and  the  other  situate  anteriorly  or  to  the  right  and  above  (A.C.)  which  is  a  long  slit- 
like aperture  between  the  right  free  border  of  the  bulbar  septum  and  the  right  wall  of  the 
ventricle;  (2)  the  large  truncus  arteriosus  containing  the  pulmonary  artery  and  left  and  right 
aortas  twisted  upon  each  other;  and  (3)  the  large  elongated  right  auricle  with  sinu-auricular 
orifice  guarded  by  two  vertically  placed  valvula:  venosw  dextrn  et  sinistra. 

(6)  Posterior  (Dorsal)  Vieic  showing  (1)  dorsal  ventricle  incompletely  divided  into 
larger  left  and  smaller  right  caval  chambers,  the  former  presenting  the  small  posterior  ori- 
fice (P.O.)  of  communication  with  the  ventral  ventricle,  and  the  latter  the  large  cleft-like 
anterior  communication  (A.C.)  with  this  ventricle  between  the  bulbar  ridge  and  the  an- 
terior or  left  wall  of  the  heart;  (2)  the  auriculo-ventricular  cushion  which  has  divided  the 
auriculo-ventricular  orifice  into  the  right  and  left  (A.V.)  openings;  and  (3)  the  orifice  of 
communication  left  below  this  between  the  right  and  left  halves  of  the  dorsal  ventricle 
by  the  growth  upward  of  the  interventricular  septum  (V.S.)  posteriorly.  (I.V.F.)  Inter- 
ventricular foramen.  From  a  specimen  in  the  Pathological  Museum  of  McGill  Univers- 
ity, presented  by  Dr.  C.  F.  Silvester,  Princeton  University. 


Cardiac  Defects — Abbott  and  Shanly  211 

III.  Order  Crocodilia 

2.  Heart  of  Crocodile 

Remarks:     Externally  there  is  an  advance  in  development  in 
the  crocodile  heart  in  that  the  line  of  junction  of  the  ventricle  may 
be  seen  passing  down  to  the  right  of  the  gubernaculum  cordis.     In- 
ternally this  heart  can  ies  to  completion  the  closing  of  the  ventricular 
cavae  into  the  two  completely  separated  chambers  of  the  mammal. 
This  is  accomplished  by  the  growing  out  of  a  muscular  ridge  be- 
tween the  orifices  of  the  right  and  left  aortse  to  fuse  at  right  angles 
with  the  musculature  of  the  ventricular  septum  of  the  turtle  and 
python  which  remains  as  a  small  muscular  band  below  the  pul- 
monary orifice.     This  converts  the  cavum  venosum  and  cavum 
arterioswn  into  perfectly  distinct  right  and  left  ventricles.     The 
right  or  anterior   (cavum  arteriosum)   gives  off  the  pulmonary 
artery  and  left  aortic  arch.     The  left  (cavum  venosum)  is  dorsal 
in  position.     The  fold  of  the  septal  tip  of  each  a.v.  orifice  has  be- 
come a  distinct  membraneous  valve.     A  torsion  of  the  truncus 
vessels  accompanies  the  dorso-ventricular  twisting  so  that  the  left 
aorta  crosses  to  the  right  side  and  becomes  the  tricuspid  dorsal 
aorta  given  off  from  the  dorsal  ventricle.     The  walls  of  the  two 
aortic  arches  are  in  contact  where  they  cross  and  at  this  point  a 
small  aperture  exists  above  the  contiguous  semilunar  cusps  of 
each  permitting  the  passage  of  aerated  blood  from  the  left  aorta 
into  the  lumen  of  the  right.     (This  is  the  so-called  foramen  paniz- 
zae  which  is  believed  to  be  of  secondary  origin,  and  may  be  con- 
sidered analagous  to  rupture  of  a  congenitally   thin  right  aortic 
sinus  of  valsalva). 

Note. — The  hearts  of  Crocodile  and  Python  have  been  discussed  at  length 
above  in  relation  to  their  bearing  upon  the  problem  of  the  origin  of  Cardiac 
Septal  Drfects. 

Summary 

1.  Certain  anatomical  features  that  have  apparently  become 
submerged  in  the  phylogeny  of  the  race  may  reappear  in  the  hu- 
man embryonic  cycle,  and,  becoming  fixed  through  arrest  of  de- 
velopment or  other  cause,  persist  in  the  adult  as  a  "human  vari- 
ant." 

2.  In  consideration  of  this  fact,  a  series  of  gross  specimens 
illustrating  the  comparative  anatomy  of  the  heart  from  the 
Teleost  fish  to  the  crocodile,  has  been  prepared,  which  is  described 
and  figured  in  this  communication. 

3.  These  specimens  present  the  following  points  of  interest 
in  the  elucidation  of  certain  cardiac  anomalies  as  follows: 
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FIG.  xir. 

Heart  of  Allifjalor   Misi<issipinensis. 

Vrntral  V ifv  showing  right  chambers,  pulmonary  artery  and  left  aortic  arch  (arising 
anteriorly  from  right  ventricle),  also  right  aortic  arch  (arising  posteriorly  from  left  ventricle 
and  giving  off  the  carotid  archV  The  foramen  Panizzre  lies  behind  the  posterior  cusp  of 
the  left  aorta  (in  right  ventricle)  and  communicates  with  the  right  aorta  just  behind  its 
anterior  or  right  coronary  cusn  (in  left  ventricle).  It  is  marked  by  a  white  rod.  The  right 
aortic  arch  is  marked  by  a  dark  rod.  From  a  specimen  in  Professor  Huntington's  Anat- 
omical Collection.  Columhia    I'p'versitv 

Reprinted  frcm  the  author's  article  in  Contributions  to  Biological  and  Medical 
Research.  Paul  B.  Hoeber,  1910. 
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(a)  The  persistent  bulbus  of  the  teleost,  with  constricted 
lower  orifice  versus  certain  forms  of  pulmonary  conus  stenosis 
(Keith'). 

(b)  The  asymmetrical  arrangement  of  the  rows  of  valves  lin- 
ing the  conus  arteriosus  of  the  Lepidosteus,  the  spiral  groov- 
ing of  the  amphibian  conus,  and  the  twisted  vessels  of  the 
truncus  arteriosus  of  reptiles,  mirroring  the  spiral  endo- 
cardial sweUings  of  the  human  embryo,  versus  transposition 
of  the  great  trunks  (Robertson  ^) . 

(c)  The  co-existence  in  the  turtle  and  python  of  an  anterior 
communication  between  the  bulbo- ventricular  ridge  and  the 
anterior  wall  of  the  ventricle  uniting  the  dorsal  and  ventral 
ventricles  (bulbar  septal  defect)  and  a  second  communica- 
tion situate  more  posteriorly  above  the  interventricular  sep- 
tum proper,  versus  the  independent  origin  of  defects  in  (1) 
the  anterior  and  (2)  the  posterior  part  of  the  interventricular 
septum.     (Abbott  and  Shanly — ^this  article). 

4.  The  foramen  panizzae  of  the  crocodile,  versus  ruptured  (con- 
genital) aneurysm  of  the  right  aortic  sinus  of  valsalva  (Abbott^). 

5.  The  large  valvulae  venosae  of  the  teleost  and  elasmo- 
branch  fish,  python  and  crocodile,  versus  anomalous  networks  in 
the  right  auricle  of  the  adult  mammalian  heart. 

Our  thanks  are  expressed  to  Prof.  Willey  for  the  revision  of 
the  manuscript,  and  to  Dr.  W.  W.  Beattie  for  assistance  in  the 
completion  of  the  illustrations. 
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MULTIPLE  CARDIAC  ANOMALIES;  PERSISTENT 
OSTIUM  SECUNDUM  WITH  DISPLACEMENT 
OF  SUPERIOR  VENA  CAVA;  PERSISTENT  LEFT 
DUCT  OF  CUVIER;  DEFECT  IN  LOWER  PART 
OF  VENTRICULAR  SEPTUM;  FUSED  AORTIC 
CUSPS. 

Harold  N.  Segall 
Department  of  Pathology,  McGill  University 

•The  heart  which  forms  the  subject  of  this  report  was  taken 
from  an  infant  two  weeks  old.  It  was  a  private,  outside  case 
of  Dr.  W.  C.  WilHams,  to  whom  I  am  indebted  for  the  following 
clinical  history.  The  child  was  born  at  full  term  after  a  normal 
labour.  The  first  cry  was  a  feeble  one  and  subsequent  crying 
remained  feeble.  On  about  the  4th  or  5th  day  after  birth  the 
voice  was  distinctly  hoarse  and  remained  so  until  death.  The 
prenatal  foetal  heart  beat  was  120  per  minute,  the  postnatal 
averaged  about  110,  it  was  regular  and  relatively  strong.  There 
was  no  evidence  of  cyanosis  at  any  time.  The  infant  weighed 
7  lb.,  2  oz.  at  birth  and  gained  10  oz.  during  the  two  weeks  of  life. 
Death  came  very  suddenly  and  imperceptibly;  while  the  child 
appeared  to  be  sleeping,  the  attention  of  the  parents  was  attracted 
by  a  slight  blueness  above  the  right  eye  and  on  closer  examina- 
tion the  child  was  found  to  be  dead. 

•  At  autopsy,  on  opening  the  thorax,  the  cardiac  area  controlled 
the  field,  the  lungs  were  greatly  collapsed  and  the  trachea  and 
bronchi  markedly  flattened,  due  to  the  pressure  of  the  greatly  en- 
larged heart.  This  great  pressure  on  bronchi  and  trachea  and  no 
doubt  also  on  the  recurrent  laryngeal  nerve  explains  the  hoarse- 
ness of  the  infant's  voice.  The  greatest  diameter  of  the  cardiac 
area  measured  7.5  cms.  The  long  axis  of  the  heart  lay  in  the 
transverse  axis  of  the  thorax,  the  apex  pointing  to  the  extreme 
left  opposite  the  6th  rib,  near  the  anterior  axillary  line.  The 
pericardium  and  pleurae  were  quite  normal.  The  pericardial 
cavity  contained  a  physiological  amount  of  clear  serous  fluid.  On 
exposing  the  heart  itself,  the  greatly  enlarged  right  chambers 
occupied  the  entire  anterior  sin-face.  The  much  smaller  left 
chambers  appeared  to  be  only  one  quarter  the  size  of  the  right. 
On  examining  the  vessels  which  enter  the  right  auricle  it  is 
found  that  the  inferior  vena  cava  (I.V.C.)  enters  higher  than  is 
usual,  its  inferior  arc  being  1  cm.  above  the  auriculo-ventricular 
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sulcus.  The  superior  vena  cava,  is  displaced  somewhat  to  the 
left  and  is  smaller  than  normal.  Coursing  along  the  posterior 
wall  of  the  left  auricle,  just  above  the  auriclo-ventricular  groove 
and  entering  the  right  auricle  at  its  extreme  left  postero-inferior 
corner  is  an  anomalous  vein  3  mm.  in  diameter.  The  cavity  of 
the  right  auricle  is  greatly  dilated  and  its  walls  definitely  hyper- 
trophied  measuring  2  to  3  mm.  in  thickness.  The  musculse 
pectinati  are  thickened.  Arising  from  the  posterior  and  superior 
walls  and  occupying  the  position  of  the  Eustachian  valve  is  a 
muscular  fold  2.5  cms.  long,  8  mm.^at  its  widest  part,  which  is  in 
the  middle  of  third  of  its  length,  and  2  mm.  thick.  It  begins 
abruptly  on  the  posterior  wall  of  the  auricle  near  the  margin  of 
the  atrio-ventricular  canal,  and  terminates  by  spreading  out  into 
several  musculi  pectinati  at  the  antrum  of  the  auricular  appendage. 
This  muscular  fold  represents  the  valvula  venosa  dextra,  which 
normally  forms  the  Eustachian  and  Thebesian  valves.  The  fora- 
men ovale  is  patent  and  relatively  very  large.  Its  long  diameter 
which  measures  1  cm.  is  obliquely  situated  so  that  its  upper  angle 
points  posteriorly,  while  its  lower  angle  points  anteriorly;  its 
greatest  transverse  diameter  is  .  5  cm.  The  anterior  border  of  the 
patent  foramen  ovale  is  formed  by  auricular  wall  and  the  posterior 
border  by  the  thin  curved  margin  of  the  valvula  foramen  ovale, 
a  thin  transparent  membraneous  fold.  This  foramen  ovale  may 
be  termed  an  ostium  secundum,  since  there  is  no  annulus  ovalis 
present. 

The  orfice  of  the  inferior  vena  cava  lies  immediately  to  the 
left  of  and  is  guarded  by  the  valve-hke  muscular  fold  described 
above.  The  ostium  of  the  superior  vena  cava  is  situated  at  the 
apex  of  a  conical  alcove,  formed  by  the  posterior  wall  of  the 
auricle  and  a  broad  band  of  musculi  pectinate  bridging  the  space 
between  the  auricular  wall  and  the  upper  extremity  of  the  valvular 
muscular  fold.  It  rides  over  the  auricular  septal  defects.  A 
probe  passed  into  its  lumen  may  be  directed  to  the  right,  through 
the  alcove  behind  the  valvular  fold  into  the  cavity  of  the  right 
auricle  or  else  towards  the  left,  in  front  of  the  fold,  through  the 
patent  foramen  ovale  and  into  the  left  auricle.  The  probe  passes 
wdth  greater  facility  along  the  first  path  than  along  the  second. 
It  appears,  therefore,  that  the  band  of  muscle  stretching  between 
the  valvular  fold  and  the  auricular  wall  and  thus  forming  the  floor 
of  the  alcove,  was  developed  to  direct  the  blood  from  the  superior 
vena  cava  into  the  right  auricle,  allowing  little  or  no  blood  to 
pass  through  the  foramen  ovale  into  the  left  auricle. 

The  third  large  opening  into  the  right  auricle,  that  belonging 
to  the  vein  described  above  as  coursing  along  the  posterior  wall  of 
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the  left  auricle,  is  situated  immediately  to  the  right  of  the  inter- 
auricular  septum,  at  the  extreme  left  postero-inferior  corner  of 
the  right  avn-icle.  This  orifice  is  about  1 .3  cms.  to  the  left  of  and 
inferior  to  the  ostium  of  the  inferior  vena  cava.  A  thorough  search 
for  a  coronary  sinus  revealed  no  trace  of  this  structure  at  or  near 
its  normal  position.  Marshall,  in  1850,  traced  the  metamorphoses 
of  the  left  duct  of  Cuvier  as  follows:  its  upper  portion  becomes 
very  small  and  persists  as  one  of  the  vense  parvae  which  becomes 
embedded  in  the  auricular  wall,  and  is  now  known  as  the  vena 
Marshallii,  whilst  the  remaining  lower  portion  of  the  ductus  per- 
sists as  the  coronary  sinus.  In  this  case  both  the  vena  Marshallii 
and  the  coronary  sinus  are  absent,  it  is  therefore  reasonable  to 
consider  this  third  relatively  large  vein,  entering  on  the  left  side 
of  the  right  auricle  as  a  persistent  left  duct  of  Cuvier. 

In  a  case  reported  by  Schultz  and  quoted  by  M.  E.  Abbott,* 
the  persistent  left  duct  of  Cuvier  entered  the  right  auricle  at  the 
normal  situation  of  the  coronary  sinus,  below  and  somewhat 
anterior  to  the  orifice  of  the  inferior  vena  cava. 

In  our  case,  the  presence  of  all  three  ostia  on  the  left  side  of 
the  large  valvular  fold  causes  this  part  of  the  auricle  to  bear  a 
definite  resemblance  to  that  stage  in  its  development  when  the 
sinus  venosus  is  the  portal  of  entry  for  the  inferior  vena  cava  and 
the  right  and  left  ducts  of  Cuvier. 

Persistence  of  the  left  duct  of  Cuvier  is  one  of  the  commonest 
anomalies  in  the  formation  of  the  larger  systemic  veins.  It  is  not 
infrequently  found  in  association  with  other  anomalies  but  in 
itself  has  little  or  no  clinical  significance. 

The  right  ventricle  is  greatly  dilated,  its  wall  is  hypertrophied 
being  thickest  near  the  base  where  the  musculature  is  9  mm.  in 
thickness  and  becoming  thinner  towards  the  apex,  where  it 
measures  4  mm.  The  papillary  muscles  as  well  as  the  musculi 
pectenati  are  definitely  thickened.  The  tricuspid  valve  is  smooth, 
thin  and  glistening.  The  junctions  between  valve  substance  and 
chordae  tendinae  are  relatively  thickened,  suggesting  fcetal  endo- 
carditis.    The  valve  measures  5  cms.  in  circumference. 

The  pulmonary  valve  shows  no  pathological  lesions  or  anoma- 
lies. The  valve  measures  2.1  cm.  in  circumference.  The  pulmo- 
nary artery  appears  dilated  corresponding  in  size  to  the  large 
right  chambers. 

The  left  auricle  is  hypoplasic.  The  pulmonary  veins  could 
not  all  be  found  because  a  piece  of  left  auricle  was  removed  in 
taking  the  heart  out  at  autopsy.     The  superior  and  inferior  right 

♦"Congenital  Cardiac  Disease,"  by  Dr.  Maude  E.  Abbott,  in  Osier  & 
MacCrea's  "Modern  Medicine,"  2nd  Edition,  1915. 
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Aorta  and  Left  Ventricle  Laid  Open 

Multiple  Cardiac  Anomalies;  Persistent  Ostium  Secundum  with  Dis- 
■placement  of  Superior  Vena  Cava;  Persistent  Left  Duct  of  Cumer;  Defect  in 
Lower  Part  of  Ventricular  Septum;  Fused  Aortic  Cusps.  From  a  Specimen 
dn  the  Pathological  Museum  of  McGill  University. 


SVC — Superior  Vena  Cava 
V — Muscular  Valvular  Fold 
LDC — Ostium  of  Persistent  Left 

Duct  of  Cuvier 
OS — Persistent  Ostium  Secundum 

(Foramen  Ovale) 
A — Aorta 
AV — Aortic  Valves 


CT— Chordae  Tendineae 
IVC — Inferior  Vena  Cava 
D — Ventricular  Septal  Defect 
LV— Left  Ventricle 
PV — Pulmonary  Veins 
LA — Left  Auricle 
RV— Right  Ventricle 
RA — Right  Auricle 
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pulmonary  veins  were  found  in  their  normal  situations.  The 
mitral  valve  is  2 . 5  cms.  in  circumference  and  shows  no  pathological 
changes.  The  left  ventricle  is  also  small;  near  the  base,  its  muscu- 
lature measures  4  mm.  i.  e.  less  than  half  that  of  the  right  ventricle 
at  relatively  the  same  area,  towards  the  apex  the  ventricular  wall 
gradually  becomes  thinner.  The  papillary  muscles  and  musculi 
pectinati  are  relatively  thin. 

The  pars  membranacia  septi  is  in  its  normal  position.  Situ- 
ated 4  mm.  below  and  somewhat  posteriorly  to  it  is  a  round  defect 
in  the  interventricular  septum  measuring  7  mm.  in  diameter. 
Stretching  between  the  superior  border  of  this  defect  and  the 
posterior  papillary  muscle  is  an  aberrant  chorda  tendinae  measur- 
ing 12  mm.  in  length.  Another  shorter  aberrant  chorda  only  5 
mm.  in  length  extends  between  the  same  papillary  muscle  and  the 
right  border  of  the  aperture.  Defects  in  the  interventricular 
septum  usually  occur  commonly  in  front  of  and  just  anterior  to 
the  pars  membranacea  septi.  The  interesting  feature  of  the  defect 
in  this  case  is  that  it  is  situated  posterior  to  the  undefended  space. 

The  aortic  valve  is  not  divided  into  three  separate  definite 
cusps  but  appears  as  a  continuous  fringe,  presenting  only  one  well 
formed  raphe,  the  other  two  being  very  small  and  rudimentary. 
Opposite  the  left  rudimentary  raphe  the  valvular  fringe  is  deeply 
notched.  The  valve  substance  is  thin,  smooth  and  glistening, 
presenting  no  apparent  evidence  of  recent  or  old  inflammation. 
It  is,  therefore,  reasonable  to  conclude  that  this  condition  of  the 
aortic  valve  is  due  to  lack  of  proper  development.  It  measures 
1 . 1  cms.  in  circumference:  The  aorta  itself  is  much  smaller  than 
the  pulmonary  artery  and  corresponds  in  its  size  to  the  smaller 
left  chambers.  The  right  and  left  coronary  orifices  are  in  their 
normal  positions.  In  the  region  of  the  sinuses  of  valsalva  the 
aorta  appears  distended  by  one  continuous  dilatation. 

No  lesions  of  any  consequence  were  found  in  the  other  organs 
of  the  body. 

None  of  the  anomalies  alone  or  together  are  suflB.cient  to 
account  for  the  death  of  the  child.  The  great  size  of  the  right 
heart  may  be  accounted  for  by  a  possible  entrance  of  some  of  the 
pulmonary  veins  into  the  persistent  left  duct  of  Cuvier,  thus, 
oxygenated  blood  which  should  go  to  the  left  auricle,  mixed  with 
the  venous  blood  in  the  right  auricle  and  also  increased  the  bulk 
of  blood  which  passed  the  right  chambers.  This  condition  might 
have  led  to  a  limit  of  dilatation  of  the  right  side,  followed  by  its 
paralysis  and  death  of  the  child. 

It  is  possible  also  that  the  greatly  enlarged  heart,  big  enough 
to  flatten  the  trachea  and  bronchi  into  ribbon-like  structures, 
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could  have  pressed  on  the  phrenic  nerve  to  cause  paralysis  of  the 
diaphragm  and  so  a  respiratorv  death.  This  is  improbable  from 
the  quietness  of  the  death. 

Frequently  children  die  suddenly  and  imperceptibly,  just  as 
this  infant  did,  and  at  autopsy,  no  cause  of  death  can  be  found, 
and  basing  his  opinion  on  a  thj^mus  which  is  somewhat  enlarged, 
"status  lymphaticus"  becomes  the  protocol  diagnosis  of  the 
pathologist.     Our  case  may  belong  to  this  category. 

My  thanks  are  due  to  Dr.  Maude  E.  Abbott  for  her  assist- 
ance in  the  preparation  of  this  report. 


CARDIAC  ANOMALY  (BICA^MERAL  HEART) 
IN  SITUS  INVERSUS 

Mirror-Picture  Transposition  of  Ventricles,  Aorta,  and 
Pulmonary  Artery.  Reversed  Insertion  of  Aorta 
AND  Pulmonary  Artery.  Auricles  not  Transposed. 
Superior  and  Inferior  Venae  Cavae  open  in  Com- 
mon. Persistent  Left  Ductus  Cuvierii.  Persis- 
tent Ostium  Primum.  Common  Auriculo-Ventricu- 
LAR  Orifice.  Ventricular  Septal  Defect.  Atre- 
sia OF  Reversed  Pulmonary  Artery,  Patent  Right 
Ductus  Arteriosus. 

Associated  with 

Atresia  of  Middle  of  Oesophagus  and  Communication  of 
Upper  End  of  Lower  Fragment  with  Trachea, 

W.  W.  Beattie,  B.A.,  M.D. 

Assistant  Curator,  Pathological  Museum,  McGill  University 

Montreal 

The  heart  that  forms  the  subject  of  the  following  report  was 
presented  to  the  medical  museum  of  !McGill  L^niversity  bj'  Dr. 
Paul  G.  Woolley,  of  Detroit,  Mich.,  and  was  studied  under  the 
direction,  and  with  the  help  of,  the  Curator,  Dr.  Maude  E.  Abbott, 
to  whom  the  writer's  thanks  are  due. 

The  case  was  a  blue  baby  with  situs  inversus  viscerum.  It 
died  with  what  appeared  to  be  an  acute  catarrhal  bronchitis  with- 
out any  pulmonary  consolidation. 
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Examination  of  the  Heart 

The  heart  is  about  equal  in  size  to  that  of  a  normal  child  of 
the  same  age.  The  ventricles  form  a  mirror-picture  of  the  nor- 
mal, i.  e.,  the  apex  points  to  the  right  and  is  formed  by  the  trans- 
posed left  (mitral)  ventricle,  while  the  transposed  right  (tricuspid) 
ventricle  is  recognized  by  its  prominent  conus,  which  gives  off  a 
large  vessel  in  the  situation  that  would  be  occupied  by  the  pulmo- 
nary artery  in  mirror-picture  transposition.  However,  upon  fur- 
ther examination  this  vessel  is  seen  to  be  the  aorta  and  not  the 
pulmonary  artery.  It  gives  off  a  coronary  artery  from  an  anterior 
sinus  of  Valsalva,  which  passes  to  the  left  giving  off  an  anterior 
interventricular  branch,  and  another  coronary  artery  from  a  right 
posterior  sinus  of  Valsalva,  which  passes  to  the  left  and  ends  as  a 
posterior  interventricular  branch.  The  aorta  curves  upwards, 
and  to  the  right,  thus  forming  a  right  aortic  arch  which  gives  off 
from  its  anterior  superior  aspect  an  innominate  and  a  left  common 
carotid  artery,  from  a  single  orifice,  and  a  left  subclavian  artery, 
in  that  order  from  right  to  left. 

The  pulmonary  artery  occupies  the  position  in  which  the 
aorta  would  be  situated  in  a  mirror-picture  transposition,  i.  e., 
arising  from  the  transposed  left  (mitral)  ventricle  behind  the 
aorta,  and  slightly  to  the  right.  It  is,  however,  completely  atresic 
below,  the  lumen  having  no  communication  with  that  of  the 
ventricle.  It  divides  into  left  and  right  branches,  the  former 
passing  behind  the  aorta,  the  latter  communicating  with  the  aorta 
by  a  widely  patent  (  4  mm.  in  diameter)  ductus  arteriorus  opposite 
the  common  origin  of  the  right  innominate  and  left  common 
carotid  arteries. 

The  right  aortic  arch,  with  its  branches,  and  the  ductus 
arteriosus  arising  from  the  right  pulmonary  artery  thus  represent 
a  mirror-picture  transposition;  but  besides  this,  it  is  evident  that 
there  is  a  reversed  insertion  of  the  arterial  trunks,  the  aorta  aris- 
ing from  the  transposed  right  (tricuspid)  ventricle  and  the  pulmo- 
nary artery  from  the  transposed  left  (mitral)  ventricle. 

The  auricles  are  not  transposed.  The  superior  and  the 
inferior  venae  cavae  unite  to  form  a  short,  thick  vessel  which  opens 
into  the  postero-superior  aspect  of  the  right  auricle.  (The  in- 
ferior venae  cavae  ascends  to  the  right  side  of  the  descending  right 
aortic  arch).  At  the  site  usually  occupied  by  the  coronary  sinus 
a  vessel  of  about  the  size  of  the  superior  vena  cava  enters  and  re- 
ceives just  at  its  entrance  several  cardiac  veins.  This  vessel  repre- 
sents a  persistent  left  ductus  Cuvierii.  The  pulmonary  veins  enter 
the  left  auricle,  either  as  a  single  trunk,  or  the  right  form  the  single 
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trunk  and  the  left  are  represented  by  two  tubercles,  which  are  not 
cannalized,  situated  a  little  to  the  left  of  the  common  trunk. 
(The  pulmonary  veins  are  cut  off  so  close  to  the  auricle  that  their 
exact  relations  cannot  be  determined). 

On  opening  the  heart  there  is  found  to  be  a  wide  communica- 
tion between  the  two  sides  and  a  common  auriculo-ventricular 
orifice.  A  septum  hangs  down  from  the  postero-superior  wall 
of  the  auricular  cavity  about  half  way  to  the  auriculo-ventricular 
orifice.  This  septum  is  thin  and  translucent  above  and  posteriorly, 
not  fenestrated  however,  and  has  a  thick,  rounded,  slightly  sickle- 
shaped  lower  free  border.  It  is  the  septum  primum  and  the  com- 
munication between  the  right  and  the  left  auricles  below  it,  is  the 
persistent  ostium  primum.  The  orifice  of  the  coronary  sinus,  or 
rather  of  the  left  ductus  Cuvierii,  is  situated  below  and  slightly 
to  the  left  of  the  lower  free  border  of  the  septum  primum.  Its 
left  margin  is  produced  into  a  very  prominent  valve-like  fold,  which 
would  probably  serve  to  direct  the  blood  into  the  right  auricle 
through  the  ostium  primum,  and  which  probably  represents  a 
part  of  the  valvula  venosae  sinistra.  The  Eustachian  and  Thebisian 
valves  which  represent  the  valvula  venosae  dextra  are  not  dis- 
tinguishable. 

The  interventricular  septum  is  defective  above  posteriorly 
having  a  free,  rounded,  crescentic  upper  border  below  the  com- 
mon auriculo-ventricular  orifice.  This  latter  orifice  is  guarded  by 
an  anterior  and  posterior  valve  cusp,  both  of  which  are  continuous 
over  the  free  upper  border  of  the  interventricular  septum  from  one 
ventricle  to  the  other,  and  are  attached  to  the  walls  of  both  by 
cordae  tendiniae  inserted  into  papillary  muscles. 

The  cavity  of  the  transposed  right  (tricuspid)  ventricle  is 
normal,  except  for  the  septal  defect,  but  as  a  mirror-picture,  show- 
ing coarse  trabeculae  carneae  and  a  well-defined  conus  demarcated 
by  a  moderator  band  and  a  crista  supra  ventricularis,  from  which 
in  the  site  usually  ocupied  by  the  pulmonary  artery,  the  aorta 
arises,  with  an  orifice  guarded  by  a  tricuspid  semilunar  valve  with 
one  anterior  and  two  posterior  cusps. 

The  cavity  of  the  transposed  left  (mitral)  ventricle  is  lined  by 
fine  trabeculae  carneae  and  is  a  mirror-picture  of  the  normal  except 
for  the  septal  defect,  but  no  communication  with  the  lumen  of 
the  pulmonary  artery  is  present;  it  ends  bhndly  at  the  site  of  the 
usual  origin  of  the  aorta. 

Attached  to  the  superior  dorsal  wall  of  the  auricles  is  a  por- 
tion of  the  trachea  and  oesophagus  comprising  the  bifurcation 
of  the  latter  and  two  centimeters  above.  The  oesophagus  is 
divided  into  two  portions;  the  upper  portion  ends  blindly  one 
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centimeter  above  the  bifurcation  of  the  trachea;  the  lower  portion 
communicates  by  its  upper  end  with  the  trachea,  one  centimeter 
above  the  bifurcation  by  a  circular  orifice  4  mm.  in  diameter. 
Thus,  no  food  could  enter  the  stomach  except  by  traversing  the 
glottis  and  upper  portion  of  the  trachea.  In  such  an  event  some 
would  be  sure  to  run  down  into  the  bronchi  and  would  give  rise  to 
symptoms  resembling  acute  catarrhal  bronchitis. 

Anatomical  Summary 

1.  Mirror-picture  transposition  of  ventricles. 

2.  Auricles  not  transposed. 

3.  Right  aortic  arch  and  right  ductus  arteriorsus  (part  of 
situs  inversus). 

4.  Reversed  insertion  of  arterial  trunks. 

5.  Superior  and  inferior  venae  cavse  unite  to  form  short  thick 
vessel  before  entering  right  auricle.  (Persistence  of  part  of  sinus 
venosus). 

6.  Persistent  left  ductus  Cuvierii. 

7.  Atresia  of  orifice  of  the  reversely  inserted  pulmonary 
artery. 

8.  Large  defect  in  lower  part  of  auricular  septum.  (Per- 
sistent ostium  primum). 

9.  Large  defect  in  posterior  and  upper  part  of  ventricular 
septum. 

10.  Single  auricvilo-ventricular  orifice  guarded  by  a  large 
anterior  and  a  large  posterior  cusp  which  extend  across  from  one 
ventricle  to  the  other  over  the  free  upper  border  of  the  inter- 
ventricular defects. 

IL  Atresia  of  middle  of  oesophagus,  upper  portion  ending 
blindly  below  and  lower  portion  communicating  at  its  upper  end 
with  the  trachea,  one  centimeter  above  bifurcation. 

Discussion 

The  reversed  insertion  of  the  arterial  trunks,  coupled  with  a 
mirror-picture  transposition  of  the  ventricles,  while  the  auricles 
are  not  transposed,  forms  an  arrangement  which  if  the  other  serious 
anomalies,  i.  e.,  pulmonary  stenosis  and  septal  defect,  were  not 
present  would  seem  to  be  compatil)lc  with  normal  life.  In  such 
a  case  the  blood  from  the  systemic  veins  would  enter  the  not 
transposed  right  auricle,  and  then  be  pumped  into  the  transposed 
left  (mitral)  ventricle,  and  from  there  would  enter  the  reversed 
pulmonary  artery.     The  blood  fiom  the  lungs  would  enter  the  not 
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Fig.  I. — External  View  of  Heart  (a)  Ventral  Surface 
(6)  Dorsal  Surface 


CSV 


Fig.  II. — He.vrt  Laid  Open  (a)  to  Expose  Transposed  Mitral  Ventricle 
(6)  to  Expose  Transposed  Tricuspid  Ventricle 
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Fig.  III. — DiAGRAMATic  View  of  Heart  with  Ventral 
Walls  of  Auricle  and  Ventricles  cut  away. 


MV — Transposed  Mitral  Ventricle 
TV—  "      Tripuspid      " 

RA — Right  Auricle  not  transposed 
LA— Left       " 
A — Reversely  Inserted  Aorta  with 

Right  Aortic  Arch 
PA — Reversely   Inserted    Pul- 
monary Artery 
DA — Right  Ductus  Arteriosus 
LI — Left  Innominate  Artery 
RC — Right  Common  Carotid  Artery 
RS —     "      Subclavian  " 

SV — Persistent    Part    of    Sinus 

Venosus 
SVC— Superior  Vena  Cava 
DAO^Orifice    of    Right    Ductus 
Arteriosus 


IVC — Inferior  Vena  Cava 

PV — Pulmonary  Veins 

LDC — Persistent  Left  Ductus  Cuvierii 

SP — Free  Lower   Border   of   Septum 

Primum 
AW — Anterior  and   Posterior  Cusps 

of   Common   Auriculo-Ventricular 

Valve 
VS — Free  Upper  Border  of  Ventricular 

Septum 
CSV — Crista  Supra  Ventricularis 
RSO — Orifice    of    Right    Subclavian 

Artery 
CLI — Common    Orifice    of    Left   In- 
nominate    and     Right     Common 

Carotid 
MB — Moderator  Band 


Cardiac  Anomaly  (Bicameral  Heart)  in  Situs  Inversus.  From 
a  Specimen  in  the  Pathological  Museum,  McGill  University,  presented  hy 
Dr.  P.  G.  Woolley.     W.  W.  Beattie 
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transposed  left  auricle  and  then  be  pumped  into  the  transposed 
right  (tricuspid)  ventricle,  and  from  there  would  enter  the  aorta. 

With  the  atresia  of  the  orifice  of  the  pulmonary  artery  and  the 
large  septal  defects,  however,  there  must  have  been  complete 
mixing  of  oxygenated  and  deoxygenated  blood,  and  in  order  to 
reach  the  lung,  the  only  course  which  this  mixed  blood  could  take 
was  through  the  patent  ductus  arteriosus.  These  two  facts,  ad- 
mixture of  streams  and  pulmonary  atresia,  were  evidently  the 
cause  of  the  cyanosis  noted  clinically;  whether  they  would  in 
themselves,  without  the  obstruction  to  the  bronchi  due  to  the 
oesophageal  anomaly,  have  led  to  such  an  early  death,  is  doubtful. 

The  anomaly  of  the  oesophagus  is  a  common  and  well  recog- 
nized one  and  is  described  b}^  Frederick  T.  Lewis  in  Keibel  and 
Mall's  Manual  of  Human  Embryology,  pages  312  and  313,  where  it 
is  stated  that  it  must  arise  in  embryos  of  about  4  mm.,  which  is 
probably  about  the  time  that  the  arrest  in  development  occurred 
which  led  to  the  persistent  ostium  primum,  single  auriculo-ven- 
tricular  orifice,  and  ventricular  septal  defect,  so  that  we  can  prob- 
ablv  conclude  that  all  were  due  to  the  same  cause. 
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MICROSCOPIC   TECHNIQUE 

Experimental  Pigment  Cirrhosis  due  to  Copper  and  its  Relation  to  Haemo- 
chromatosis,  with  description  of  Technical  Methods  employed: 

Mallory,  Parker  and  Nye  of  the  Boston  City  Hospital  (Jour. 
Med.  Res.,  1921,  xlii  461-490)  have  made  an  important  contribution, 
to  the  hterature  in  a  valuable  experimental  and  histologic  study  of  the 
micro-chemical  diagnostic  methods,  primary  cell  lesion,  histogenesis, 
and  pathogenesis,  of  the  obscure  disease  known  as  Ha^mochromatosis, 
a  condition  which  is  characterized  by  the  presence  in  large  amount  in 
the  cells  of  the  body  tissues  of  iron-containing  pigment  derived  from 
hjBEQoglobin,  which  exists  in  part:  (a)  in  the  primary  form  of  hsemo- 
fuscin  in  close  combination  with  the  cell  protoplasm  as  golden  brown 
granules,  staining  deeply  with  aniline  dyes,  but  giving  no  reaction  for 
iron  with  the  ordinary  reagents;  and  in  part,  has  undergone  metabolic 
changes  which  have  thrown  it  (b)  into  a  more  loosely  united  compound 
(hsemosiderin)  which  reacts  readily  to  the  ordinary  microchemical  tests 
for  iron  through  transformation  into  the  ferrous  or  the  ferric  salt  accord- 
ing to  the  test  employed.  On  the  basis  of  experimental  results  obtained 
on  rabbits  the  suggestion  is  advanced  by  the  authors  that  Hsemochro- 
matosis  may  be  due  to  copper  poisoning.  The  fundamental  value  of 
this  communication  rests  not  only  upon  the  new  path  for  investigation 
thus  opened,  but  also  in  the  illumination  which  is  thrown,  by  the  ad- 
mirable technical  methods  employed,  upon  the  subject  of  the  differentia- 
tion of  the  two  iron-containing  pigments,  the  primary  nature  of  the 
haemofuscin  and  the  secondary  origin  from  it  of  the  ha^mosiderin,  and  the 
successive  steps  in  the  evolution  of  the  pigment  cirrhosis  through  intra- 
cellular formation  and  distribution  of  pigment,  parenchymatous  cell 
necrosis,  endothelial  invasion  of  dying  pigmented  cells,  and  sclerosis, 
to  the  final  condition. 

In  the  description  of  the  technical  procedures  followed  (to  which 
six  full  pages  are  devoted),  one  of  the  most  important  points  made  is 
the  solution  of  the  difficulty  experienced  by  all  workers  on  this  subject 
in  obtaining  a  uniform  bright  Berlin-blue  reaction  from  hsemosiderin 
by  the  application  of  Perl's  test  for  iron.  The  brilliant  blue  colour  of 
the  ferric  salt  is  obtained  in  all  specimens  containing  ha^mosiderin,  even 
those  which  have  been  long  preserved  in  formalin,  by  increasing  the 
amount  of  dilute  hydrochloric  acid  employed  from  equal  parts,  as  pre- 
scribed in  Perl's  test,  to  the  proportion  of  three  parts  of  1  per  cent, 
solution  of  hydrochloric  acid  to  two  parts  of  2  per  cent,  solution  of 
ferrocyanide  of  potassium;  fixation  is  made  in  alcohol  or  formalin  and 
not  in  Zenker,  which  renders  the  stain  soluble;  the  reaction  is  hastened 
by  warming  the  mixture  of  the  two  solutions,  and  counterstaining  is 
done  with  alum  carmine  or  one  per  cent,  safranin,  and  not  with  lithium 
carmine.  The  other  diagnostic  stains  employed  are  the  ammonium 
sulphide  test,  and  the  so-called  Turnbull's  olue,  which  presents  results 
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from  the  action  of  ferricyanide  and  hydrodiloric  acid  on  a  ferrous  salt. 
To  stain  hirmofuscin  granules  paraffin  sections  are  used,  the  nuclei 
stained  with  alum  hspmatoxylin  and  then  after  washing  stained  for  ten 
to  thirty  minutes  in  an  alcoholic  solution  of  fuschin  (.5  gm  in  alcohol 
95  per  cent,  cc,  and  Water  50  cc).  When  it  is  desired  to  stain  both 
haemofuscin  and  ha>mosiderin  in  the  same  section  the  preliminary 
staining  with  alum  hannatoxylin  is  omitted  and  the  fuchsin  followed  by 
the  reagents  of  Perl's  test  in  a  mixture  modified  as  abo\e  stated. 
Workers  in  this  field  must  consult  the  article  itself  for  more  exact  details 
of  the  various  technical  procedures  followed,  which  are  given  there  in 
full  and  with  great  clarity. 

On  the  Value  of  the  Nile-Blue  Method  for  the  Exhibition  of  Fatty  Substan- 
ces and  on  the  Influence  of  Long  Formalin  Fixation  on  the  Disappear- 
ance of  Colors: 

BoEMiNGHAvs  {Zeit.  Beitr.  z.  Path.  Aiiat.,  1920.  Ixini,  533)  observed 
in  fat  embolism  of  the  lung  stained  by  Nile-blue  sulphate  that  the  original 
bright  red  staining  was  replaced  by  a  bright  blue  with  the  same  stain 
in  sections  taken  from  the  same  block  of  tissue  after  this  had  lain  several 
years  in  a  4  per  cent,  solution  of  formalin.  He  therefore  investigated 
the  metachromatic  property  of  Nile-blue  sulphate  on  the  various  fatty 
acids  and  their  esters,  as  well  as  on  pieces  from  the  principal  fat  depots 
of  the  body,  and  also  the  effect  of  prolonged  preservation  in  formalin 
on  the  properties  of  this  stain.  The  fatty  substances  were  dissolved  in 
ether  or  benzol,  etc.  and  after  evaporation  a  drop  was  spread  in  a  thin 
layer  on  a  slide  and  stained  ten  minutes  in  concentrated  watery  solution 
of  Nile-blue  sulphate.  Triolene  and  fat  from  bone  marrow,  renal 
capsule  and  mesentery  and  subcutaneous  and  epicardial  fat  (which  con- 
tain Triolein)  stained  a  brilHant  red,  oleic  acid  bright  blue;  other  fatty 
acids  and  esters  and  their  combinations  slight  blue  or  not  at  all.  He 
concluded  that  the  affinity  of  Nile-blue  for  fatty  substances  other  than 
oleic  acid  and  its  derivatives  is  not  great,  and  explains  the  brilliant 
staining  properties  of  the  latter  with  Nile-blue  by  the  fact  that  they  are 
compounds  with  certain  chemical  affinities  not  satisfied. 

The  effect  of  prolonged  preservation  in  formalin  was  tested  (1)  by 
placing  material,  which  has  first  stained  bright  red,  in  the  incubator; 
in  a  few  days  the  colour  had  changed  at  the  border  of  the  fat  particles 
from  red  to  blue,  later  the  entire  section  became  blue;  (2)  specimens 
staining  red  at  first  with  Nile-blue  changed  to  blue  after  one  and  a  half 
months'  preservation  in  formalin  solution.  The  explanation  of  this 
alteration  in  staining  reaction  is  that  fats  are  split  up  by  formic  acid 
which  becomes  free  in  the  formalin  solution. 

On  the  Chemistry  of  Microscopic  Stains: 

O.  Kestner  {Arch.  Derm,  und  Syph.,  1921,  ISO,  472)  found  that 
if  masses  of  fibrin  which  had  been  washed  out  and  treated  in  a  reagent 
glass,  some  with  acids  others  with  alkalis  were  placed  in  a  weak  solution 
of  the  ordinary  histological  stains,  the  intensity  and  kind  of  staining 
varied,  depending  upon  both  the  chemical  nature  of  the  stain  used, 
and  also  upon  the  character  of  albumen  in  the  fibrinous  mass.  Three 
types  of  staining  reactions  were  to  be  distinguished:  (1)  Absorption 
which  produces  only  weak  and  diffuse  stains  such  as  e  sin;  (2)  Chemical 
reactions,  in  which  the  molecular  colours  dissolve  and  form  coloured 
compounds  with  the  albumen  of  the  cells,  as  in  methylen  blue;  (3)  A 
reaction  between  colloid  bodies  which  differs  from  che.idcal  salt  formation 
and  is  often  opposed  to  this.  To  the  latter  belcng  s  ich  stains  as  neutral 
red,  Congo  red  and  alizarin  red. 

'On  a  New  Method  of  Staining  Blood  and  Blood  Parasites: 

Epstein  {Centralbl.f.  Eak.  Parasit.  u.  Inf.,  April  13th,  1922)  experi- 
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merited  with  an  aqueous  solution  of  Toluidin-blue  and  found  that  its  meta- 
chromatic properties  were  increased  by  the  addition  of  alkah,  but  that 
excess  of  alkali  darkened  the  stain,  making  it  unfit  for  blood  work. 
These  difficulties  were  overcome  by  combining  with  lithium  citrate 
(1  gram  to  1,000  cc.  distilled  water  and  1  gram  Toluidin-blue);  a  col- 
loidal precipitate  results  which  is  filtered  off,  leaving  the  stain  (solution 
A)  ready  for  use.  Coverslip  smears  are  placed  in  it  for  10-30  minutes, 
then  washed  in  running  water,  placed  for  1-3  seconds  in  cold  salinated 
watery  solution  of  picric  acid  (solution  B),  washed  thoroughly  again 
and  dried  with  blotting  paper  (not  heated).  A  one  per  cent,  solution 
of  lithium  oxalate  or  citrate  may  be  substituted  for  the  citrate.  Beauti- 
fully clean  and  clear  blood  pictures  result,  normocytes  brilliant  green, 
polychromatophiles  bluish  green  with  dark  blue  stippling;  nuclei  red- 
violet;  poljTnorph  leucopytes  have  protoplasm  bluish  gra!y,  neutrophile 
granules  violet,  eosinophile  brilliant  green  blue.  Alcohol  or  heat  re- 
moves the  red  colour  from  the  slide,  but  metachromatic  properties  of 
the  stain  are  restored  by  adding  Water  again. 

Comparative  Staining  of  Living  and  Dead  Bacteria: 

Seiffert  {Centrlhl.  fur  Path.,  April  13th,  1922)  experimented  to 
find  a  stain  which  would  not  penetrate  the  capsules  of  living  bacteria 
and  would  thus  differentiate  these  in  the  hanging  drop  from  dead  bacteria 
into  which  such  stain  would  readily  penetrate.  The  impetus  to  this 
investigation  was  given  by  the  observation  that  when  a  protein  is 
combined  with  such  stains  as  anilin  gentian-violet,  the  molecule  is  so 
large  that  it  will  not  stain  living  bacteria,  while  dead  ones  are  brilli&,ntly 
coloured,  but  the  result  is  vitiated  by  the  fact  that  all  the  stain  does 
not  combine  with  the  protein  and  some  remains  free  and  stains  isolated 
bacteria.  Constant  differentiation  was  obtained  with  congo-red  dissolved 
to  saturation  in  physiological  salt  solution  and  diluted  1  in  10  with  the 
same  medium.  Colouration  of  the  field  was  very  dkrk,  so  that  the 
organisms  must  be  examined  one  by  one  at  border  of  drop.  The  method 
is  not  of  use  to  prove  sterility  but  to  determine  if  atypical  vibrios  in 
culture  are  alive  or  dead. 

Bioscopic  Method  for  Determination  of  the  Vitality  of  Tumour  Tissue  in 
Vitro  and  Effect  of  Irradiation  on  Vitality  of  Tumour: 

Kurt  Welse  (Centr.  bl.  f.  Backt.  Par.  u.  Inf.,  April  13th,  1922) 
successfully  applied  Gosius'  observation  that  living  bacteria  in  a  clear 
watery  solution  of  potassium  telluride  (Kalium  tellurosum)  causes  a 
black  precipitate  of  metallic  tellurium  with  the  bodies  of  the  dead 
bacteria,  to  establish  a  bioscopic  proof  of  the  vitality  of  tumour  tissue. 
To  this  end  he  places  0.2  gm.  pieces  of  living  mouse  tumour  in  a  reagent 
glass  with  5  cc.  of  1-10,000  solution  of  potassium  telluride  in  physiological 
saline.  A  black  precipitate  results  which  shows  as  black  discoloration 
of  the  tissue  surface,  and  completely  infiltrates  this  in  24  hours.  Dead 
(boiled)  tissue  from  the  same  block  remained  unchanged  in  the  telluride 
A  radiated  tissue  from  the  same  block  of  living  tissue  gave  the  same 
black  precipitate  as  before  rladiation. 

Hydiogen-ion  Concentration  of  Tissue  Growth  in  Vitro: 

M.  R.  Lewis  and  L.  D.  P'elton  [Johni^  Hop.  Bull.,  Mar.,  1922) 
determined  the  optimum  H-ion  concentration  for  tissue  cultures  of 
ex-plants  from  chick  embryos  of  7-9  days'  incubation  in  Locke-Lewis 
solution  to  be  6.8  to  7.00  pH,  and  that  the  most  favorable  was  one  to 
which  0.5  to  1  per  cent,  of  dextrose  had  been  added.  The  pH  was 
reduced  below  6  8  if  the  dextrcse  was  increased  and  rose  to  as  much 
as  9.00  pH  in  the  absence  of  dextrcse.  In  making  F'elton's  colorometric 
test  {Jour.  Biol.  Chem.  1921,  xlvi,  299),  it  was  noted  that  many  coverslips 
gave  an  alkaline  reaction  and  that  all  coverslips  should  be  kept  in  dilute 
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sulphuric  acid  for  24  hours  and  then  tested  before  using  and  unreliable 
ones  rejected. 

Microscopic  Study  of  the  Sinuventiicular  Bundle,  Especially  as  a  Source  of 
Replacement  of  Degenerating  Myocardium: 

Lee  D.  Cady  {Anat.  Rcc,  July  20th,  1921)  undertook  this  study 
with  a  view  to  testing  the  conclusion  by  Retzer  that  worn  out  myocardium 
is  replaced  by  new  myocardium  derived  from  the  Purkinje  fibres  of  the 
Sino ventricular  system.  He  concluded  that  there  is  no  adequate 
histological  evidence  of  this.  For  longitudinal  sections,  the  adult  heart 
was  laid  open  by  a  vertical  incision  through  the  back  of  the  right  auricle 
and  ventricle  to  the  apex;  the  walls  of  both  chambers  everted  and  the 
whole  heart  flattened  against  a  clean  glass  slide,  lightly  weighted  down 
and  covered  with  Zenker-formol  fixing  fluid.  A  one-week  old  heart 
was  hardened  in  95  per  cent,  alcohol  and  sectioned  transversely  and 
serially  stained  with  hematoxylin  and  eosin;  and  the  atrial  septiim 
of  a  young  adult  similarlv  fixed  and  stained,  was  sectioned  longitudin- 
ally from  the  endocardial  surface  of  the  left  atrium  (to  show  nodal 
tissue) ;  blocks  of  septum  and  of  ventricle  wall  were  sectioned  transversely 
and  longitudinally  (to  get  transition  fibres) ;  all  sections  were  mounted 
serially  five  or  six  to  the  slide  and  alternate  slides  stained  with  H  and  E, 
and  with  special  stains,  including  Mallory's  phosphotungistic  acid 
hematoxylin.  Silver  impregnation  methods  were  used  and  staining 
with  hffimalaun  after  Zimmerman's  fixation  for  intercalated  discs. 

Differential  Staining  of  Preserved  Specimens  of  Bone: 

Batson  {Anat.  Rec,  Oct.,  1921)  has  investigated  the  value  of 
various  alizarin  derivatives  and  mordant  dyes  in  the  counterstainmg 
of  bone  which  had  been  colored  intra  ntam  by  the  well-known  laboratory 
methods.  Such  colouration  of  bone  was  done  as  early  as  1581  ad. 
The  dye  used  was  that  of  the  madder  root,  the  active  stammg  principles 
of  which  are  aUzarin  and  purpurin.  In  this  investigation,  portions  of 
pig  embyro  3.5  cms.  to  8  cms.  in  size  were  fixed  in  10  per  cent,  formalin 
and  bleached  in  ^  per  cent,  solution  of  the  stain  under  investigation, 
then  differentiated  in  a  ^  per  cent,  solution  of  sulphuric  acid,  dehydrated 
and  cleared  after  the  method  of  Spalteholz.  Twelve  stains  were  so 
investigated.  Of  these,  indigo  carmine  and  Bordeaux-red  (Grubler), 
AUzarol-black  3G  (National  Anihne  &  Chemical  Co.,  New  York)  and 
Alizar-black  SBB  (Baver)  were  found  especially  suitable  for  staining 
preserved  specimens  of  bone.  The  anthaquinone  grouping  was  found 
to  be  imnecessary  for  bone  staining. 

Sandpaper  in  Preparation  of  Ground  Sections  of  Hard  Substances: 

Fanz  {Anat.  Rec,  July,  191S)  recommends  the  introduction  of 
sandpaper  in  ground  section  technique,  claiming  that  it  saves  much 
time  and  annoyance.  He  uses  different  grades  of  sandpaper  of  a  kind 
(flint,  emerj^  etc.)  suited  to  the  hardness  of  the  material.  A  "coarse 
section  "  is  cut  as  thin  as  possible,  with  a  jeweller's  saw  from  a  characteris- 
tic part  of  the  surface  to  be  examined,  and  is  firmly  cemented  to  the 
outer  third  of  the  upper  surface  of  a  thick  microscopic  slide  with  hot 
orange  shellac  which  has  been  carefully  warmed  up  to,  but  not  beyond, 
its  heating  point  and  which  is  applied  around  but  not  under  the  section. 
In  grinding  and  poHshing  the  slide  is  placed  face  dowiiward  on  the  sand- 
paper and  moved  with  the  finger  elliptically  with  quick,  easy  s\\ang. 
After  completion  the  section  is  removed  with  alcohol,  inverted,  re- 
cemented,  and  its  second  surface  ground  and  polished.  Great  care  is 
required  to  avoid  breakage  in  the  later  stages.  Alcohol  stains  may  be 
applied  direct  or  aqueous  stains  after  dealcoholization  of  the  section. 
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Studies  on  Bone  Cells  Facilitated  by  a  New  Technique: 

T.  H.  Blast  (Anat.  Rec,  Juhi  15th,  1921)  finds  that  thin  spicules 
and  laminaD  of  bone  may  be  studied  microscopically  even  under  the 
immersion  lens,  without  decalcification,  with  satisfactory  results,  by 
fixation  of  very  thin  pieces  in  95  per  cent,  alcohol,  washing  in  water 
and  then  staining  for  8-24  hours  in  a  dilute  aqueous  solution  of  gentian 
violet.  The  bone  cells  are  stained  intensely  while  the  matrix  remains 
unstained.  The  pieces  are  rapidly  dehydrated  in  successive  strengths 
of  alcohol  and  cleared  in  benzol.  All  j^eriosteum  is  carefully  scraped 
of?  under  a  binocular  microscope.  Mount  in  balsam.  The  advantage 
of  this  method  is  that  bone  cells  can  be  studied  without  the  distorting 
effect  of  acids. 

Trypan  Blue  Injection  into  Developing  Egg  of  Hen: 

WiSLOCKi  {Anat.  Rec,  N^ov.  20th,  1921)  made  a  successful  investiga- 
tion into  the  fate  of  dyes  in  the  developing  egg  by  the  injection  at 
different  regions  of  Trypan  Blue,  0.2  cc.  of  a  one  per  cent,  solution  in 
sterile  distilled  water  was  inserted  with  a  26  gauge  needle  one  inch  in 
length,  into  each  egg,  through  a  small  nick  in  the  shell,  which  was  closed 
with  paraffin  immediately  after  the  injection.  Five  dozen  eggs  contain- 
ing chicks  of  eleven  days'  incubation  were  so  injected  and  killed  on  the 
thirteenth  day.  To  inject  the  eggs  in  different  regions,  the  embryo  was 
allowed  to  float  on  the  upper  surface  of  the  egg  by  a  few  hours'  rest  in 
the  incubator,  the  position  of  the  foetal  membranes  so  gauged  and  the 
needle  was  inserted  more  or  less  deeply  into  different  locations,  according 
to  the  chamber  sought.  In  injection  into  the  Air  Chamber,  the  dye  was 
rapidly  absorbed  by  the  shell  membrane  turning  it  a  deep  blue;  into  the 
yoke  sac  a  greenish  blue  discolouration  of  its  wall  ensued,  due  to  absorp- 
tion by  endodermal  epithelium,  especially  in  region  of  the  area  vasculosa. 
The  dye  did  not  penetrate  the  vitelline  vessels  ot  stain  the  embryo. 
Into  Allantoic  Sac,  fluid  was  coloured  deep  blue,  but  the  dye  did  not 
penetrate  its  wall  or  escape  from  its  cavity  (excretory  function  only). 
Into  Amniotic  Sac,  dye  mixed  freely  with  fluid  and  penetrated  lining 
cells  as  fine  blue  dust,  stomach  and  intestine  contained  particles  (evi- 
dencing swallowing),  and  entire  embryo  took  a  pale  blue  tinge.  Into 
Mesoblast  of  AUantois  (rich  in  embryonic  blood  vessels).  Vital  staining 
of  embryo  ensured  all  tissues  except  central  nervous  system  presenting 
a  blue  aspect.  Granules  were  most  abundant  in  the  Wolffian  bodies 
and  liver.  Also  marked  in  metanephros,  arteries  and  spleen.  Granules 
microscopically  in  all  these  organs. 

Wax-Plate  Reconstrurtion: 

Metcalf  {Anat.  Rec,  June  20th  1921)  adds  the  following  technical 
points  to  the  communication  by  Lewis  {Anat.  Rec,  Sept.,  1915).  Bromide 
paper  negatives  may  be  recommended  instead  of  positive  prints  from  glass 
negatives  as  being  cheaper,  easier  to  use  and  store,  and  more  direct; 
other  paper  negatives  are  not  so  satisfactory.  Wa.x  sheets  similar  to 
the  plates  used  foi  reconstruction,  which  are  laborious  to  make  and  ex- 
pensive to  buy,  are  smoothed  out  in  the  process  of  making  comb  honey 
and  may  be  i)urchased  from  the  foundation  manufacturer  for  almost 
as  low  a  price  rs  the  raw  beeswax.  He  litis  obtained  plates  12  by  12' 
inches  and  in  three  thicknesses,  "Sheeter-wax"  2.15  mm.,  "broader 
sheets"  7.23  and  "plain  sheets"  4  mm.  thick.  In  using  these  sheets 
for  reconstniction  it  is  of  course  necessary  to  grade  the  magnification 
to  the  thickness  of  plates  by  the  simple  calculation: 

„,  .  , : —    X    thickness  of  plate  =  magnification  required. 

Thickness  of  section 

Handling  Small  Objects  in  Making  Microscopic  I*reparations : 

Chas.  W.  Mktz  {A7iat.  Rec,  July  20th,  1921]  records  a  simple 
and  satisfactory  method  of  handling  very  small  objects  as  the  gonads- 
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of  flies  for  cytological  study.  The  thin  skin  surrounding  the  abdomen 
of  the  pupa^  of  the  banana  fly  {drosophila)  under  its  chitinous  case  is 
obtained  by  cutting  the  pupa^  in  two  across  the  thorax,  removing  the 
posterior  wall  of  case  and  extracting  contents  of  abdomen  under  water. 
The  skin  forms  an  ovoid  transparent  bag  with  slightlj^  constricted  opening 
at  its  anterior  end  (between  abdomen  and  thorax)  through  which  the 
eggs  or  other  small  objects  are  passed  and  securely  packed.  The  opening 
is  closed  by  twisting  the  edges  and  immersing  in  fixative  or  alcohol. 
Dehj-drating  and  embedding  may  then  be  safely  proceeded  with,  with- 
out loss  of  contents.  The  method  is  cleanly,  convenient  and  accurate, 
the  uniform  size  of  the  bag  and  its  transparency  permitting  standardiza- 
tion and  orientation  of  its  contents.  Pupa^  may  be  obtained  as  required 
by  enclosing  a  few  flies  in  a  bottle  with  ripe  banana  and  a  piece  of  paper. 

M.  E.  A. 

Gold  Chloride  and  Sublimate  Staining  Method  for  Neuroglia  Cells: 

RoMOX  Y.  Cajai.  (Trab.  Lab.  Invest.  Biol,  Madrid,  xl,  1913,  pp.219 
and  255,  1916,  p.  155:  The  Microtomists  Vade-Mecw7i,  A.  B.  Lee,  8th 
Edition),  states  that  the  above  is  an  excellent  stain  for  Cajal's  pleuri- 
genic  plexus  which  forms  the  bulk  of  the  protoplasmic  neuroglia  in  the 
human  cerebral  cortex  and  for  the  astrocytes  which  make  up  the  bulk 
of  the  fibrous  neuroglia  in  the  white  matter  of  the  central  nervous 
system.  The  other  protoplasmic  elements  may  be  stained  by  his 
uranium  nitrate  method  or  by  other  cj-tological  methods. 

A  Differential  Stain  for  Nerve  Fibres: 

Helexor  Campbell,  Microscopist,  Army  Medical  Miiseiim,  Washing- 
ton, D.C.,  (Mihtary  Surgeon,  July,  1922),  gives  a  silver  impregnation 
method  with  Camoy  fixation  for  medullated  fibres  which  has  the  ad- 
vantage of  allowing  for  a  counterstain  for  differentiation  of  other  tissue 
elements.  Nerve  cells  stain  browm,  all  nuclei  blue,  medullated  fibres 
brownish  black;  non-medullated  black;  meduUarj'  sheath,  yellow; 
and  other  tissues  distinctly,  while  those  remaining  unaffected  by  the 
silver  impregnation  retain  their  acid-ophilic  properties  and  stain  pink. 

The  Technique  of  Making  and  Staining  Frozen  Sections: 

J.  Harper,  Lieutenant  Commander,  Medical  Corps,  U.  S.  Navy 
(U.  S.  Naval  Medical  BidL,  vol.  vi.  No.  3,  March,  1922),  gives  ranid 
methods  for  frozen  sections  on  fresh  and  formalin  fixed  material.  The 
teclmique  of  Wilson  (as  used  at  the  Mayo  Foundation)  with  dextrine 
solution  and  the  method  used  at  the  Naval  Medical  School,  are  given 
in  detail. 

Staining  of  Gram-Negative  Bacilli: 

W.  G.  :\lAcCALLrM  {Jour.  Am.  Med.  Assoc,  1919,  72,  193)  used 
Goodpasture's  acid  fuchsin  and  coimterstaining  by  saturated  aqueous 
picric  acid,  followed  h\  Stirling's  gentian  ^-iolet  and  Gram's  iodine. 
Gram-negative  organisms  stain  red.  Gram-positive  blue  and  the  tissues 
stain  brilliantly  in  shades  of  red  cr  blue. 

Staining  of  Spirochaeta  Pallida  by  Aceton  Silver  Impregnation  Method: 

Haythorxe  {Jour.  Am.  Med.  Assoc,  1921,  76-725)  obtained  beauti- 
ful differentiation  by  a  method  described  in  detail  here.  In  specimens 
containing  great  numbers  of  spirochsetes  1  per  cent,  silver  nitrate  was 
used  in  the  first  solution,  but  for  diagnosis  of  unknown  specimens 
2.5  per  cent,  solution  in  distilled  water  gave  the  more  reliable  results. 

E.  D. 
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MACROSCOPIC   TECHNIQUE:   COLOUR    PRESERVATION, 

GROSS  STAINING,  METHODS  OF  MOUNTING 

AND  PRESERVATION  OF  MATERIAL 

Restoring  Mummified  Anatomical  Material: 

Batson  (Anat,  Rec,  Oct.  20th,  1921)  restores  hardened  extremities 
and  other  parts  of  dissecting  room  subjects  by  injecting  under  massage 
by  a  25-50  cc.  barrel  syringe  a  fluid  containing  5  grams,  of  gum  traga- 
canth  to  100  cc.  of  glycerine  and  a  litre  of  water. 

Demonstration  of  Cartilaginous  Skeleton  in  Mammalian  Embryo: 

C.  H.  Miller  {Anat.  Rec,  March  20th,  1922)  uses  toluidin  blue 
stain  recommended  by  Lundvall  and  the  potassium  hydroxide  clearing 
method  of  Schultze  with  uniformly  good  results,  and  finds  it  a  simple 
and  inexpensive  procedure;  most  of  the  foetuses  had  been  fixed  in 
10  per  cent,  alcohol.     The  successive  steps  in  the  technique  are  described. 

Transparent  Museum  Preparations: 

Crocker  {N.  Y.  Path.  Soc,  April  13th,  1916)  showed  a  pig  embryo 
made  transparent  by  the  method  of  Spalteholz,  and  referred  his  hearers 
for  the  technique  to  the  second  edition  of  the  book  by  Dr.  Werner 
Spalteholz,  Uher  das  Durch  sightigmachen  von  Prasparaten,  G.  E.  Stechert 
and  Co.,  129  W  20th  Street,  New  York. 

Mounting  Museum  Specimens  under  Watch-Glass: 

L.  Ends  (Chicago  Pathological  Society,  Feb.  19th,  1914)  describes  in 
detail  the  method  of  mounting  thin  slices  of  pathological  material 
preserved  in  Kaiserling  in  this  fluid  under  large  watch  glasses  which  are 
cemented  to  a  plate  glass  mount,  all  bubbles  ha\ing  been  expelled, 
the  lower  plate  being  then  enclosed  in  a  cardboard  mount.  This 
method  was  perfected  in  Germany,  but  its  technique  was  not  revealed, 
and  was  worked  out  independently  by  the  writer.  The  Kaiserling 
preserving  fluid  should  be  boUed  five  or  six  minutes  before  using.  (The 
technique  of  this  procedure,  known  in  Germany  as  the  Buchholz  method, 
was  also  worked  out  independently  by  Dr.  W.  Hutchinson  and  Mr. 
E.  L.  Judah  in  the  year  1911,  and  published  by  them  in  Bulletin  IV  of 
the  International  Association  of  Medical  Museums. — -Ed.). 

Mounting  Flat  Specimens  in  Gelatin  between  Glass  Plates: 

Shore  (Jour.  Path,  and  Bad.,  Api-il,  1921)  devised  this  method 
simultaneously  with  Kelley  Hale  (see  below),  but  independently,  in  the 
summer  of  1919,  to  meet  the  post-war  conditions  of  high  cost  of  material 
and  lack  of  glass  museum  jars.  In  his  technique,  small  specimens  or 
slices  of  larger  ones  are  used,  preferably  preserved  by  the  Kaiserling 
method  with  the  following  modifications:  (1)  the  first  solution  is  made 
with  10  per  cent,  formalin  which  has  been  rendered  neutral  to  litmus 
by  caustic  soda,  thus  neutralizing  the  formic  acid  that  is  invariably 
present  and  that  seiiously  interferes  with  colour  preservation;  (2)  in 
the  final  solution  the  potassium  acetate  is  omitted  and  the  glycerine  is 
increased  to  40-50  per  cent.  The  mounting  chamber  is  made  on  an 
oblong  glass  base  with  ground  edges,  cut  from  thick  window  glass  to 
standard  size  6  by  3j  in.;  on  this  a  chamber  3j  by  3j  in.,  or  4j  by 
3 J  in.  is  built  up  with  lengths  of  glass  rod  of  uniform  bore,  and  a  cover 
of  the  required  size  fcr  which  lantern-slide  or  quarter-photographic 
plate  glasses  were  used.  In  its  construction  the  chamber  is  outlined 
on  the  middle  of  the  plate  with  white  enamel  whi^h  is  then  baked  several 
hours  in  the  paraffin  at  55°  C.  The  four  rods  are  attached  over  this 
outline  by  the  same  enamel  and  the  mount  is  then  also  stoved  until  the 
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chamber  so  made  is  secure.  At  the  same  time  the  herder  of  the  cover 
is  painted  |  to  J  in.  deep  to  conceal  the  glass  rod  below  it,  to  which  it 
is  cemented  when  the  mounting  is  completed  with  a  specially  devised 
cement  made  of  white  lead  and  gold  size.  A  10  per  cent  gelatin  solution 
cleared  with  white  of  egg  is  made  up  with  20  per  cent,  of  glycerine  and 
the  chamber  half  filled,  the  specimen  laid  in  from  above  carefully, 
ccverecl  with  geJa+in  and  allowed  to  set;  when  the  surface  is  painted 
with  formalin  to  fix  the  gelatin;  more  gelatin  is  added  to  exclude  air 
space  and  the  cover  applied. 

In  Kelly  Hale's  method  {Jour.  Am.  Med.  Assoc,  Sept.  6th,  1919) 
the  plates  are  separated  by  strips  of  glass  of  any  required  thickness 
cut  with  square  ends  and  are  attached  with  Canada  Balsam,  and  the 
cover  is  applied  before  the  specimen,  which  is  introduced  through  one 
side  of  the  chamber  left  free  for  the  purpose,  the  glass  being  kept  in 
warm  water  to  keep  the  gelatin  liquid  meantime. 

Such  specimens  can  be  filed  like  lantern  slides,  used  for  projection, 
and  at  the  bedside. 

The  Glycerin-Gelatin  Picture-Frame  Method: 

C.  C.  Speidel  and  Roy  M.  Hoover  {Anat.  Rec,  Dec.  20th,  1921) 
employ  a  somewhat  similar  technique  to  the  above  on  a  larger  scale. 
They  injected  the  body  of  an  infant  with  carmine  gelatin  by  femoral 
artery  and  fixed  in  a  jar  of  full  strength  formalin,  first  injecting  the  body 
cavities  also.  The  body  was  sectioned  two  days  later  in  a  mitre  box 
with  a  sharp  knife,  cross  slices  half  an  inch  thick  being  made.  Special 
frames  of  fine  wood  were  made  with  glass  plates  fitted  in  groove  to 
form  floor  and  roof  of  chamber,  the  latter  added  after  gelatin  and  the 
cross  section  imbedded  in  it  had  been  introduced.  The  frames  were 
nailed  together  and  sealed  with  paraffin.  M.  E.  A. 


TEACHING  AND  FILING  FIXTURES 

Stereoscopic   Cabinet   for   Demonstration   of  Anatomical  and  Pathological 
Specimens : 

A.  Gibson  (Jour.  Am.  Med.  Assoc,  Aug.  21st,  1920)  has  devised 
a  convenient  demonstration  cabinet  for  the  serial  arrangement  and 
preservation  of  stereoscopic  views,  which  retains  them  in  logical  sequence 
and  prevents  destruction.  The  views  are  mounted  in  sets  of  sixty  on 
an  endless  chain  on  a  framework  which  fits  into  a  cabinet  containing 
an  adjustable  face  piece  which  carries  a  number  of  stereoscopic  lenses. 
The  chain  is  turned  by  a  handle.  Within  and  at  the  top  of  the  cabinet 
is  a  long,  narrow  electric  globe  for  night  illumination. 

Display  and  Storage  of  Anatomical  Charts: 

Nicholson  {Anat.  Rec,  Aug.  20th,  1921)  points  out  that  the  value 
of  large  anatomical  charts  is  greatly  enhanced  by  mounting  in  serial 
order  easily  accessible  to  the  student  and  demonstrator  Each  chart 
is  mounted  on  a  light  wooden  frame  and  swung  by  a  double  hinge  along 
the  wall  to  which  it  is  attached  along  2  by  4  inch  wooden  bars  The 
frames  are  firmly  secured  at  the  corners  and  are  separated  by  a  diagonal 
base  The  liinge  has  a  long  shank  and  is  in  two  parts,  so  that  the  frames 
with  attached  charts  can  readily  be  removed  and  replaced  or  filed  in 
storage  while  another  series  is  in  use 

Filing  Slides  from  Necropsy  Sections  and  for  Demonstrations: 

W.  L.  Robinson  {Jour.  Am.  Med.  Assoc,  Dec  1,5th,  1917)  files  micro- 
scopic shdes  in  series  of  12  in  a  manilla  folder  in  an  ordinary  cabinet. 
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A  folder  9^  in.  square  is  used;  one  edge  is  turned  up  IJ  in.  and  the  fold 
so  made  is  divided  by  small  wire  staples  into  6  slide  compartments. 
A  second  strip  If  wide  cut  off  from  the  opposite  leaf  of  the  cover  and 
fastened  across  and  above  the  first  and  wired  down  in  the  same  way 
gives  six  more  compartments.  Name,  date  and  lesion  are  written 
at  the  top  of  the  slide  holder  so  made,  and  the  anatomical  lesion  on 
the  back  of  it.  A  filing  cabinet  22  in.  deep  taking  a  card  91  by  7^  in. 
holds  250  of  these  holders. 

R.  E.  ScAMMON  {Anat.  Rec,  Feb.,  1919)  mounts  microscopic  slides  on 
an  ordinary  heavy  wliite  filing  card  3  by  5  in.  A  hole  the  size  of  the 
slide  is  cut  in  the  middle  of  the  slide  and  it  is  fastened  in  place  by  strips 
of  passe-partout  f  in.  wide,  cut  a  little  longer  than  the  slide  which  pass 
from  right  to  left  above  and  below  it  on  both  sides  of  the  card.  Two 
other  strips  of  passe-partout  are  pasted  completely  round  the  card  in 
such  a  way  that  they  cover  the  cut  ends  of  the  horizontal  passe-partout 
paper  and  the  ends  of  the  slide.  A  similar  mount  was  described  by 
Robinson  {Jour.  Am.  Med.  Assoc,  1917,  Ixxi,  1379),  who  used  a  circular 
opening  cut  through  the  lower  part  of  a  somewhat  larger  card;  the  slide 
was  fastened  to  the  back  of  the  card  behind  the  opening.  Coplin  uses 
a  3  by  5  in.  card  with  a  hole,  the  width  of  the  slides  but  a  little  shorter, 
cut  out  of  the  lower  border  of  the  card.  The  slide  is  fastened  in  place  by 
a  sheet  of  white  paper  with  a  corresponding  hole  in  its  lower  border 
and  cut  the  same  length  as  the  card  but  double  its  depth,  which  folds 
around  it  from  before  backward,  and  is  pasted  in  position  on  both 
sides  in  such  a  way  that  the  slide  is  exposed  through  the  hole  in  both 
folder  and  card.  M.  E.  A. 


BOOK    REVIEWS 

The  Microtomist's  Vade-Mecum.   A.  B.  Lee,  8th  Edition,  edited  by  J.  Bronte 

Gatenby.     P.  Blakiston,  Son  and  Co. 

In  this  latest  edition  many  of  the  chaj^ters  have  been  revised  and  even 
almost  entirely  rewritten,  and  the  contents  of  the  book  generally  brought  up 
to  date.  The  discussions  on  cytological  methods  and  on  the  fatty  substances 
with  the  newest  advances  in  michrochemistry  are  especially  good.  In  all 
probability  the  chapters  on  neurological  technique  form  the  best  compila- 
tion of  methods  and  description  of  results  published  in  the  English  language 
and  are  of  great  value  to  the  neurologist  and  neuropathologist.  With  the 
addition  of  a  very  large  number  of  references  the  book  forms  a  complete  and 
very  stimulating  book  for  the  research  worker.  Edna  Dyar. 

The  Blood  Supply  to  the  Heart  in  its  Anatomical  and  Clinical  Aspects.     By 

Louis  Gross,  M.D.,  C.M.,  with  an  Introduction  by  Horst  Oertel,  Strath- 

cona  Professor  of  Pathology,  McGill  University.     Cloth,  170  pages,  with 

twenty-nine  full  page  plates  and  six  text  illustrations.     Published  by 

Paul  B.  Hoeber,  G7-69  East  59th  Street,  New  York.     Price,  $5.00. 

Our  present  knowledge  of  the  distribution  of  blood  vessels  is  founded 

mainly  upon  investigations  made  on  injected  preparations.     Before  the  advent 

of  roentgen  rays,  workers  depended  upon  dissection,  corrosion  methods  and 

serial  section  to  obtain  a  visual  conception  of  the  injected  vascular  system. 

The  success  or  failure  of  the  injection  itself  depended  principally  upon  the 

skill  of  the  technician.     In  the  first  chapter  of  this  book,  the  author  reviews 

the  older  methods  of  injection  and  d&scribed  the  one  which  he  used  in  his 

investigations.     The  principal  advantages  of  his  technique  of  injection  are 
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its  simplicity,  the  possibility  of  preparing  a  series  of  specimens  under  uniform 
conditions,  the  elimination  of  the  personal  equation  to  a  very  large  extent  and 
the  readiness  with  which  a  plastic  picture  of  the  injected  vessels  is  obtained. 

From  a  careful  study  of  one  hundred  normal  hearts,  the  author  describes 
a  theoretical  average  normal  distribution  of  the  coronary  arteries  and  veins; 
he  then  analyses  the  variations  that  were  found.  In  the  fourth  chapter  con- 
vincing evidence  is  established  to  indicate  the  pressure  of  a  "distinct  and  spec- 
ific blood  supply  for  both  the  sinu-auricular  and  auriculo-ventricular  nodes, 
the  main  bundle  and  the  first  portion  of  the  left  limb  and  a  large  part  of  the 
right  limb  of  the  neuro-muscular  system".  In  addition  to  anatomical  facts 
well  illustrated  by  beautiful  photographic  plates,  facts  deduced  from  clinical 
and  pathological  observations  are  brought  to  bear  on  this  subject. 

Of  particular  interest  from  a  clinico-pathological  point  of  view  are  the 
observations  on  the  blood  supply  to  the  heart  valves.  A  plausible  theory  is 
advanced  to  explain  the  pathogenesis  of  valvular  endocarditis  as  a  bacterial 
embolic  phenomenon,  in  cases  where  valvular  blood  vessels  present  during 
infancy  did  not  regress  but  persisted  during  childhood,  adolescent  or  adult 
life.  The  long  disputed  question  as  to  whether  anastomoses  do  or  do  not 
exist  between  the  right  and  left  coronary  arteries  is  finally  settled.  An  ex- 
amination of  the  effective  plates  and  of  the  text  leaves  no  doubt  in  the  reader's 
mind  as  to  the  existence  of  anastamoses  between  branches  of  the  two  coronary 
arteries. 

The  last  chapter  is,  indeed,  the  "-piece  de  resistance^'  of  the  book.  The 
author  himself  as  well  as  other  workers  in  Professor  Oertel's  laboratories,  have 
made  extensive  investigations  of  age-period  changes  in  various  other  organs. 
This  general  subject  is  therefore  not  an  entirely  new  one.  However,  the 
striking  evidence  presented  for  the  first  time  by  the  contents  of  this  chapter 
emphasize  most  strongly  the  great  importance  cf  giving  proper  consideration 
to  normal  physiological  alterations  due  to  ageing,  in  all  anatomical  investiga- 
tions. The  photographic  plates  in  this  chapter  illustrate  how,  with  almost 
dramatic  precision,  the  blood  supply  through  the  right  coronary  diminishes 
with  advancing  age. 

Each  of  the  eight  chapters  contains  a  comprehensive  historical  review 
of  the  subject  with  which  it  deals,  preceding  the  discussion  of  the  author's 
own  observations.  The  bibliography  contains  references  to  one  hundred  and 
ninety-five  authors  and  many  more  articles.  This  important  monograph 
represents  a  well-balanced  scientific  investigation  by  an  author  of  excep- 
tionally good  ability,  and  is  of  equal  value  to  anatomist,  pathologist  and 
clinician  .The  bookmaking  is  excellent  and  the  text  is  abundantly  illustrated 
with  thirty-four  very  beautiful  plates.  The  pubhsher,  Mr.  Paul  Hoeber,  is 
to  be  congratulated  on  the  high  standard  of  the  work. 

Harold  N.  Segall. 
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DR.  OSWALDO  GONCALVES  CRUZ  (1872-1917) 
Elected  to  active  membership  in  the  year  1910. 

In  the  first  part  of  the  twentieth  century  Brazil  was  consid- 
ered one  of  the  greatest  centres  of  yellow  fever  in  the  world.  For 
this  reason  the  efforts  of  its  government  to  attract  the  collabora- 
tion of  foreign  capital  and  emigration  were  unsuccessful,  although 
these  latter  were  indispensable  to  the  proper  development  of  our 
natural  riches  and  the  peopling  of  more  than  eight  and  a  half 
million  square  kilometers  of  territory. 

To  the  endemic  yellow  fever  which  had  made  its  home  on  our 
littoral  since  1850,  by  great  misfortune  there  was  added  the 
Indian  plague,  which  in  1899  had  its  first  victims  in  Santos  and 
Rio  de  Janeiro,  and  which  seemed  to  be  excellently  adapted  to 
the  poor  hygienic  conditions  of  the  old  capital  as  well  as  of  many 
of  the  cities  which  it  invaded. 

On  this  account  we  were' a  nation  in  disrepute,  and  the  princi- 
pal port  of  South  America,  the  most  beautiful  harbour,  one  of  the 
most  charming  places  in  the  world,  was  looked  upon  with  horror 
by  travellers  who  fled  from  our  pest-ridden  places,  seeking  in 
preference  the  republics  of  the  Plate  and  of  the  Andes. 

However,  should  we  be  able  to  extinguish  these  deadly 
centres,  Brazil  would  become  one  of  the  most  prosperous  countries 
on  the  continent,  as  it  had  been  shown*  that  tropical  anaemia  and 

♦Various  foreign  and  Brazihan  works,  including  those  of  the  Institute 
Oswaldo  Cruz,  have  demonstrated  the  absence  of  anemia  in  individuals  who 
live  in  the  tropics. 
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other  nosologic  phantasies  which  frightened  the  European  races 
from  the  tropics  were  nothing  but  a  myth. 

In  truth,  aside  from  the  disrepute  which  weighed  on  us  as  a 
veritable  proscription  of  Dante  at  the  gates  of  Hades,  all  else  was 
propitious  to  the  life  and  happiness  of  the  foreigner.  Suffice  it  to 
consider  the  variety  of  climates,  from  the  heat  characteristic  of 
the  torrid  zones  to  the  most  pleasant  coolness  of  the  southern 
states,  and  even  in  the  equatorial  regions  the  temperature  is 
appreciably  moderated  b}^  the  trade  winds,  which  alternate  with 
the  rainy  season,  or  by  the  long  mountain  chains  whose  altitude 
often  reaches  1,000  meters,  lowering  the  thermometer  to  about 
zero  Centigrade,  even  above  the  tropic  of  Capricorn.  In  addition 
to  this,  the  fertility  of  the  soil,  the  virgin  forests,  the  waterfalls, 
vast  pasture  lands,  mines  of  gold,  diamonds,  copper,  coal,  mangan- 
ese, etc.,  to  say  nothing  here  of  the  inexhaustible  deposits  of  iron. 

However,  all  this  opulence,  all  these  natural  benefits  would 
be  forever  segregated  from  human  intercourse  if  there  were  not 
someone  capable  of  performing  the  miracle  of  our  sanitary  redemp- 
tion. 

To  the  honour  of  Brazil,  the  man  of  deeds  and  of  science  who 
had  this  glory  was  a  Brazilian. 


The  activit}^  of  the  sanitarian  was  not  limited  to  this. 

Disciple  of  the  Pasteur  Institute,  where  he  became  the  perfect 
microbiologist,  he  conceived  the  plan  of  transforming  into  a 
school  of  experimental  medicine,  into  a  great  institute,  the  then 
newly-founded  laboratory  of  Manguinhos  which  had  been  destined 
exclusively  to  the  preparation  of  serimi  and  vaccine  against  plague. 
To  accomplish  this,  his  work  had  to  be  distributed  among  the 
multiple  duties  of  his  double  position,  and  he  surrounded  himself 
with  young  disciples  whose  latent  talents  no  other  could  recognize 
and  lead  to  successful  issue  as  could  he. 

And  thus  Brazil,  which  had  been  only  a  country  of  export 
of  raw  scientific  materials  for  the  foreign  scientists  and  museums, 
soon  took  its  place  as  an  important  centre  of  intellectual  produc- 
tion, as  was  recognized  in  1907  by  the  first  Hygienic  Congress 
and  Exhibition  of  Berlin,  which  conferred  on  it,  to  general  aston- 
ishment, the  First  Prize:     the  Gold  Medal. 

Four  5'ears  later  Oswaldo  Cruz  attained  new  triumphs  at 
the  International  Hygienic  Exposition  of  Dresden.  Manguinhos 
had  already  produced  the  vaccine  against  sjonptomatic  carbuncle 
(monopoly  of  the  institute)  with  which  A.  Godoy  had  succeeded 
in  definitely  eradicating  the  greatest  of  the  enzootics  then  existent 
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among  our  herds  of  cattle;  the  interesting  researches  of  H.  Aragao 
on  the  Hfe  cycle  of  halteridium  in  the  pigeon:  the  masterly  notes 
on  dipterology  of  A.  Liitz  and  A.  Xeiva:  the  curious  investigations 
of  A.  Fontes  concerning  the  tubercle  bacillus;  the  original  helmin- 
thologic  findings  of  G.  Faria;  the  first  efforts  of  the  lamented 
G.  Vianna;  and,  with  other  valuable  publications,  that  immortal 
discovery  of  Carlos  Chagas,  the  chosen  disciple,  the  successor  of 
Oswaldo  Cruz,  who  recognized  in  him  the  highest  exponent  of 
his  school. 

To  the  discoverer  of  "trypanosoma  cruzi"  (causative  agent 
of  Chagas'  disease)  fell  the  ''Schaudinn  Prize",  the  coveted  honor- 
ary prize  awarded  to  the  best  work  on  protozoology  by  a  cosmo- 
politan jury  of  scientists,  among  whom  Brazil  was  represented 
by  our  Master. 

Thereafter  the  institute  has  always  followed  the  same  victori- 
ous path.  Since  1912  it  has  been  housed  in  a  beautiful  palace  in 
the  ^Moorish  style  of  architecture,  in  which  is  revealed  another 
aspect  of  the  many  sided  mind  of  its  founder;  his  esthetic  soul. 


The  Oswaldo  Cruz  Institute  is  located  on  the  small  "fazenda" 
of  ^Manguinhos,  situated  in  the  suburbs  of  Rio  de  Janeiro.  It 
includes  the  following  principal  sections;  bacteriology,  proto- 
zoology, pathogenic  mycology-,  medical  entomology,  physiology', 
physical  chemistry,  pathological  anatomy,  tropical  pathology,  etc. 

It  produces  on  a  large  scale  the  following  preparations: 
serums,  antipest,  antitetanic.  antistreptococcic,  antiscorpionic, 
(made  in  the  Bello  Horizonte  branch),  etc.,  and  various  aggluti- 
nating, hemolytic  and  precipitating  serums  for  serologic  reactions; 
vaccines  against  plague,  sjTnptomatic  carbuncle,  true  carbuncle, 
chicken  spirillosis,  typhoid  (multivalent),  staphylococcus,  calf 
diarrhoea,  etc.;  crude  and  diluted  tuberculin  for  diagnostic  and 
therapeutic  use;  mallein:  solution  of  tartar  emetic  for  intravenous 
injections  (treatment  of  Leishmaniosis,  venereal  granuloma,  etc.); 
"protosan"  (invented  by  A.  Machado  for  the  treatment  of  equine 
trypanosomiasis,  known  under  the  name  of  mal  de  cadeiras)  etc. 

Since  1908  it  has  maintained  a  course  of  microbiology  and 
medical  zoology  frequented  by  foreign  and  native  doctors  and 
students  who  specialize  in  these  subjects  and  later  lend  valuable 
ser\aces  in  various  points  in  Brazil  and  other  South  American 
coimtries. 


Another  important  means  of  scientific   propaganda  is   the 
official  journal — Memorias  do  Instituto  Oswaldo  Cruz — repository 
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of  original  studies  carried  on  under  the  auspices  of  the  institution. 
This  is  at  present  in  its  twelfth  volume.  Either  in  the  Memorias 
or  by  other  means  of  publication  there  have  issued  from  the 
institute  nearly  500  articles. 

There  is  a  large  and  artistic  museum  where  almost  all  the 
scientific  sections  are  represented,  prominent  being  that  of  path- 
ologic anatomy  at  present  directed  by  Professor  Bowman 
Corning  Crowell.* 

There  are  also  notable  collections  of  various  diptera  nema- 
tocera,  particularly  that  of  the  culicidae;  that  of  brachycera, 
with  numerous  tabanides;  that  of  aphaniptera;  hemiptera,  espec- 
ially triatomas;  ixodides;  helminthsl  snakes;  bacteria;  fungi,  etc. 

The  admirable  library  contains  about  36,000  works  and 
receives,  more  or  less,  700  scientific  periodicals.  The  books  and 
interesting  articles  in  the  journals  are  catalogued  by  the  decimal 
system  of  the  Bibliographic  Institute  of  Brussels. 

It  has  various  offices  and  workshops:  of  drawing,  photog- 
raphy (including  microphotography  and  microcinematography), 
X-rays,  printing,  glass  works,  bindery,  plumbing  and  locksmithing, 
carpentry,  refrigerator,  etc. 

Near  the  main  building  is  a  hospital  with  54  beds  intended 
for  the  study  of  tropical  diseases;  and  well  advanced  in  construc- 
tion is  the  building  for  the  section  of  chemistry  and  official  reme- 
dies. 

The  work  of  our  institute  is  not  restricted  to  the  capital.  In 
Maranhao  and  in  Minas  (Bello  Horizonte)  there  are  two  branches, 
and  there  are  persistent  requests  that  this  benefit  be  extended  to 
other  states  and  even  to  a  neighbouring  friendly  country. 


This,  in  rapid  synthesis,  is  the  spiritual  life  of  the  great  man  of 
deeds,  who  died  at  forty-four  years  of  age  full  of  patriotic  and 
humanitarian  ideas. 

It  was  not,  then,  without  a  very  firm  basis,  that,  in  1907, 
Dr.  Nicolas  Senn,  the  brilHant  American  physician,  urged  for  this 
man  a  statue  of  solid  gold  of  natural  size. 

To  our  honour  the  day  is  not  far  distant  in  which  a  bronze 
monument,  erected  in  a  public  park,  will  put  in  concrete  form  the 
gratitude  of  the  Brazilian  people  to  their  immortal  benefactor. 

Dr.  Ezequiel  Caetano  Dias. 


*This  Communication  was  received  for  publication  in  July,  1919. — Ed. 
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SIR  MARC  ARMAND  RUFFER,  C.M.G. 

In  the  death  of  Sir  Marc  Armand  Ruffer,  the  world  lost  a 
most  distinguished  sanitarian  and  Britain  a  noble  citizen.  Born 
of  French  parents  in  Lyons,  he  received  his  early  education  in 
France  and  Germany,  and  at  Oxford  University,  where  he  gradu- 
ated in  medicine  in  1887.  His  first  important  publication,  Cell 
Inclusion  in  Cancer  attracted  wide  attention  and,  with  his  subse- 
quent work  on  phagocytosis  and  inflammation,  won  the  ardent 
support  of  Metchnikoff.  These  and  like  researches  led  to  his 
early  appointment  as  Director  of  the  British  Institute  of  Pre- 
ventive Medicine,  and  his  labours  at  this  post  contributed  very 
largely  to  laying  the  secure  foundations  for  the  Lister  Institute 
of  to-day. 

In  1896  he  accepted  the  professorship  of  Bacteriology  in  the 
University  of  Cairo,  and  in  1901  he  became  President  of  the 
Sanitary  Maritime  and  Quarantine  Council  of  Egypt.  Under 
his  direction  nimierous  laboratories  for  the  diagnosis  and  study  of 
infectious  diseases  prevalent  in  Egypt  were  established,  which 
contributed  greatly  to  their  prevention  and  control.  In  later  life 
he  was  greatly  interested  in  Egyptian  Archaeology  and  published 
a  number  of  brilliant  studies  on  paleopathology.*  He  was  ap- 
pointed British  Red  Cross  Commissioner  for  Alexandria  and  the 
Canal  Zone  in  May,  1915. 

In  April,  1917,  when  returning  to  Egypt  from  Greece,  whither 
he  had  gone  in  response  to  a  request  to  organize  the  medical 
services  of  the  Greek  Provisional  Government,  the  vessel  on  which 
he  sailed  was  torpedoed  and  sunk,  and  he  met  a  tragic  death. 

Sir  Marc  Armand  Ruffer  was  a  remarkable  organizer,  and 
was  greatly  esteemed  by  his  contemporaries  and  beloved  by  his 
associates.  Among  the  many  honours  bestowed  upon  him  may 
be  mentioned  the  C.M.G.,  Grand  Officer  of  the  Osmanh,  Knight 
Commander  of  the  Cross  of  Italy,  Knight  Commander  of  the 
Order  of  St.  Anne  of  Russia,  Officer  of  the  Legion  of  Honour  of 
France. 

He  accepted  membership  in  the  International  Association 
of  Medical  Museums  on  the  occasion  of  the  International  Congress 
of  Medicine  at  London  in  1913,  and  was  an  active  contributor  to 
its  exchange  department. 

*"0n  Arterial  Lesions  Found  in  Egyptian  Mummies".  Jour.  Path,  and 
Bad.,  XV,  1910-11. 

"On  Osseous  Lesions  in  Ancient  Egyptians."  Jour.  Path,  and  Bad., 
XVI,  1911-1912. 

"Studies  in  Paleopathology."     Jour.  Path,  and  Bad.,  XVIII,  1913-14 
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JULES  COURMONT  (1863.-1918) 
Elected  to  active  membership  in  August,  1913. 

Jules  Courmont,  born  at  Lyon  in  1863,  followed  the  study 
of  his  profession  at  the  Faculty  of  Medicine  of  that  city  and  be- 
came one  of  its  most  widely  recognized  and  distinguished  leaders. 

His  best  known  works  are  on  the  subjects  of  typhoid  fever 
and  tuberculosis;  he  also  gave  evidence  of  his  tireless  energy  in 
liis  work  as  a  bacteriologist  and  physician. 

He  was  extremely  active  and  was  widely  read  in  all  the  ad- 
vances of  science;  he  tried  always  to  find  for  her  practical  applica- 
tions. It  was  thus  that  he  came  to  interest  himself  in  hygiene, 
and  also  that  the  University  of  Lyon  came  to  nominate  him 
professor  of  that  subject. 

As  much  by  his  instruction  as  by  his  work,  he  contributed  in 
a  marked  degree  to  the  development  of  social  hygiene.  In  con- 
junction with  S.  Arloing,  he  instituted  at  Lyon  the  first  anti- 
tubercular  dispensary;  he  was  also  the  Director  of  the  Institute 
of  Bacteriology  at  Lyon,  and  organized  the  Museum  of  Hygiene 
at  the  Faculty  of  Medicine. 

The  war  offered  him  a  new  field  for  his  activities.  He  was 
appointed  the  Technical  Director  of  the  Service  de  Sante,  for  the 
whole  division  of  south-west  France.  He  organized  hospitals 
for  contagious  cases  and  for  tubercular  soldiers  at  Lyon. 

This  heavy  work  was  bound  to  end  in  premature  death.     Jules 
Couimont  died  suddenly  in  1918,  before  he  had  the  good  fortune 
to  see  the  Allies  victorious,  and  his  country,  which  he  had  served 
with  such  unselfishness  and  devotion,  liberated  of  her  enemies. 
Paris  Gustav  Roussy. 


ALEX.  ROBERT  FERGUSON  (1870-1920) 

Professor  A.  R.  Ferguson  graduated  from  the  University  of 
Glasgow  with  high  honours  in  1892,  and  held  resident  appoint- 
ments thereafter  at  the  Glasgow  Western  Infirmary.  Woodlilee 
Asylum  and  the  City  Fever  Hospital.  In  1895  he  became  Assis- 
tant to  the  late  Professor  Coats  and  Assistant  Pathologist  to  the 
Glasgow  Western  Infirmary  and  in  1905  he  was  appointed  to  the 
Chair  of  Pathology  of  the  School  of  Medicine  of  Cairo,  Egypt,  and 
Pathologist  to  the  hospital  there.  During  the  war  he  officiated 
as  Director  of  the  Central  Laboratory  for  the  Alexandria  District 
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at  No  21  British  General  Hospital,  and  later  as  Consulting 
Pathologist  to  the  troops  in  Egypt.  In  recognition  of  his  services 
he  was  awarded  the  O.B.E.  He  succumbed  to  the  effects  of  over- 
strain and  pulmonarv  tuberculosis,  on  February  22nd,  1922. 

Dr  Ferguson  was  the  author  of  numerous  papers  on  tropical 
medicine,  and  made  a  special  study  of  bilharziosis.  He  was  an 
ardent  museum  worker,  and  in  this  connection  published  a  de- 
scriptive catalogue  of  the  pathological  museum  of  the  Cairo  School 
of  Medicine,  bound  in  looseleaf  and  arranged  on  the  decimal  sys- 
tem of  classification,  which  is  of  great  interest  to  all  museum 
workers.  He  was  an  active  member  of  the  International  Associa- 
tion of  Medical  IVIuseums  from  its  organization  in  1907,  until 
his  decease,  and  contributed  to  its  Experience  and  Exchange 
departments.  A  full  obituary  notice  is  published  m  the  Journal 
0/  PatJwIogy  and  Bacteriology,  1919-1920,  XXIII,  pages  499-o02. 


For  Obituary  of  the  late  Sir  WiUiam  Osier 
see  opposite  Frontispiece. 


WILLIAM  FISKE  WHITNEY  (1850-1921) 
Elected  an  organizing  member  of  this  Association,  April,  1907. 

The  death  of  Wm.  F.  Whitney,  Curator  of  the  Warren  Ana- 
tomical Museum,  from  cerebral  haemorrhage  on  March  4th,  1921, 
removes  from  our  midst  one  of  the  very  few  special  workers  we 
have  possessed  in  the  field  of  the  medical  museum,  and  another  of 
those  early  pioneers  in  pathology  and  the  use  of  the  microscope 
on  this  continent  of  whom  his  contemporaries,  the  late  bir 
William  Osier  and  Prof.  Wm.  Welch  are  notable  examples. 

Dr  Whitnev  graduated  from  Harvard  University  m  1871 
and  Medical  School  in  1875,  and  after  post-graduate  studies 
abroad  in  Berlin,  IVIunich,  Vienna  and  Strassburg,  was  appointed 
pathologist  to  the  Massachusetts  General  Hospital  m  18/8,  and 
to  the  charge  of  the  Warren  Museum  in  1879.  During  his  long 
tenure  of  this  office  he  was  closely  associated  with  the  develop- 
ment of  the  Harvard  Medical  School  and  was  secretary  of  its 
Faculty  from  1883-1889;  professor  of  parasitology  m  its  Veterinary 
School  from  1891-1901,  and  for  many  years  a  member  of  its  admm- 
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istrative  body.  Under  his  curatorship  the  Warren  Museum 
passed  from  its  original  home  in  the  old  Harvard  Medical  School 
building  on  North  Grove  street  in  Boston  to  its  more  adequate 
quarters  on  Boylston  street,  and  thence  to  its  present  spacious 
location  in  the  front  block  of  the  Longwood  avenue  buildings. 
Throughout  these  difficult  and  changeful  years,  Dr.  Whitney 
rendered  distinguished  service,  both  in  safe-guarding  and  preserv- 
ing that  valuable  and  historical  collection  to  posterity,  and  in 
guiding  its  evolution  and  reconstruction  under  modern  auspices 
to  the  present  composite  whole. 

In  addition  to  these  more  academic  functions,  Dr.  Whitney 
filled  an  important  place  in  Boston  professional  life,  both  through 
his  activities  in  local  medical  and  scientific  societies,  and  through 
the  active  collaboration  which  he  constantly  rendered  to  the  sur- 
geon and  medico-legal  expert  by  the  use  of  rapid  histological 
methods  for  the  immediate  establishment  of  pathological  diag- 
noses in  the  operating  room  and  at  the  bedside  or  at  court.  In 
this  connection  he  published  a  number  of  articles,  which  are  chiefly 
along  lines  of  diagnostic  technique. 

Dr.  Whitney  was  an  active  and  interested  member  of  the 
International  Association  of  Medical  Museums  from  its  first 
organization,  and  he  was  one  of  its  warmest  supporters.  He  be- 
longed to  that  older  school  of  pathologists  who  base  their  observa- 
ticns  upon  the  exact  study  of  the  body  tissues  as  seen  under  the 
microscope,  whom  we  recognize  to-day  under  the  title  of  Mor- 
phologist  and  whose  field  of  work  we  are  proud  to  claim  as  the 
peculiar  province  of  this  association.  His  early  student  and  post- 
graduate work  synchronized  with  that  of  Osier  and  was  passed 
under  very  similar  cultural  influences.  Time  is  again  bringing 
to  light  the  value  of  such  earnest  and  quiet  researches  as  those 
conducted  by  Dr.  Whitney  within  the  sanctum  of  his  museum  and 
laboratory  throughout  the  incessant  labour  of  his  long  life  of 
medical  school  and  hospital  activity. 

In  an  Appreciation  entitled,  "A  Tribute  to  a  Pioneer  in 
Modern  Pathology"  by  J.  C.  Warren,  M.D.,  and  S.  J.  Mixter, 
M.D.,  published  in  the  Boston  Medical  and  Surgical  Journal, 
January  26th,  1922,  we  are  given  a  sympathetic  account  of  his 
life  and  work  by  those  who  were  in  a  position  to  know  and  appraise 
their  values.  Maude  E.  Abbott. 


Dr.  William  Fiske  Whitney — 


1850-1921 
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SIR    GERMAN    SIMS    WOODHEAD 
(January  1st,  1855-December  29th,  1921) 


(Sir  German  Sims  Woodhead  was  elected  to  membership  in  the  Inter- 
national Association  of  Medical  Museums  at  a  meeting  held  in  Washington 
in  1908,  in  conjunction  with  the  International  Congress  of  Tuberculosis.  A 
sympathetic  personal  Reminiscence  by  him  of  the  late  Sir  William  Osier  was 
one  of  the  first  contributions  received  to  the  Sir  William  Osier  Memorial 
Bulletin,  No.  IX.     It  will  appear  posthumously  in  that  number. — Editor.] 


Concerning  the  passing  of  many  of  the  leaders  in  a  profession 
such  as  medicine  the  regret  is  purely  formal.  Their  work  is  done, 
probably  their  usefulness  long  outlived.  They  are  respected, 
looked  back  on  as  forces  once  active  and  their  epitaph  recorded 
in  current  literature.  It  is  quite  otherwise  with  a  man  such  as 
German  Sims  Woodhead.  Each  one  who  came  in  contact  with 
him  whether  as  pupil,  subordinate,  colleague  or  friend  feels  to-day 
the  blankness  of  a  personal  loss.  He  was  not  merely  a  great  scien- 
tist and  teacher,  he  was  a  man  of  deep  conviction  and  strong 
character  actuated  always  by  a  sense  of  duty  and  above  all  by  the 
spirit  of  service  of  his  fellow  man. 

The  eldest  son  of  the  late  Joseph  Woodhead,  formerly  M.P. 
for  Spen  Valley,  editor  and  proprietor  of  the  Huddersfield  Exam- 
iner, an  ardent  liberal  and  non-conformist,  Sims  Woodhead  carried 
on  the  family  tradition  of  stalwart  independence  of  thought  and 
action.  His  preliminary  education  was  received  at  Huddersfield 
College  and  in  1878  he  took  the  degree  of  M.B.,  CM.,  at  Edin- 
burgh University.  At  the  great  northern  medical  school  he  was 
popular  alike  with  teachers  and  fellow-students.  For  many  years 
president  of  the  Edinburgh  University  Athletic  Club,  he  was 
a  good  short  distance  runner  and  played  half  at  Rugby 
football.  In  later  life  he  was  a  good  average  performer  on  the 
golf  links.  He  studied  abroad  in  Berlin  and  Vienna  and  was 
a  personal  friend  of  Rudolf  Virchow,  Metchnikoff,  Roux,  Weigert 
and  many  others  of  the  masters  of  medicine  on  the  continent  of 
Europe.  In  1881  he  obtained  a  Gold  Medal  for  his  thesis  for  the 
M.D.  degree.  He  acted  as  resident  during  the  winter  1878-79 
in  the  Royal  Infirmary,  one  of  his  colleagues  being  Sir  James 
Mackenzie,  and  he  was  selected  by  Professor  Greenfield  to  serve 
as  his  assistant.  It  was  at  this  time  that  bacteriology  first  came 
into  prominence  in  relation  to  disease  and  Woodhead  took  a  lead- 
ing part  in  its  introduction  to  a  place  in  the  medical  curriculum. 
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He  held  the  posts  of  Pathologist  to  the  Sick  Children's  Hospital 
and  to  the  Royal  Infirmary,  Edinburgh.  In  1887  he  was  appointed 
Superintendent  of  the  Laboratories  of  the  Royal  Colleges,  Edin- 
burgh, a  post  which  he  held  till  1890  when  he  went  to  London  in 
a  similar  capacity.  In  1899  he  was  appointed  to  the  Chair  of 
Pathology  in  Cambridge  University. 

Probably  his  name  will  be  longest  and  most  closely  associated 
with  the  Journal  of  Pathology  and  Bacteriology,  which  he  founded 
and  edited  for  twenty-seven  years.  The  Journal  has  become  the 
official  organ  of  the  Pathological  Society  of  Great  Britain  and 
Ireland  and  in  its  January  number  for  1921  due  acknowledgment 
is  made  of  the  deep  debt  which  the  contributors  and  readers  all 
the  world  over  owe  to  the  founder. 

He  had  many  and  close  associations  with  Canada  and  the 
United  States.  It  was  the  writer's  privilege  to  accompany  him 
on  a  tour  through  the  American  continent  on  his  way  to  the 
Tuberculosis  Congress  at  Washington,  D.C.,  in  1908.  That  tour 
was  of  the  nature  of  a  triumphal  progress.  He  was  feted  wherever 
he  went.  At  a  special  convocation  he  received  the  degree  of 
LL.D.  from  Toronto  and  everywhere  acknowledgment  was  made 
of  the  pre-eminent  position  which  he  occupied  in  medicine. 

While  the  various  institutions  which  Woodhead  directed 
benefited  greatly  by  his  industry  and  versatility  it  is  perhaps  a 
misfortune  for  science  that  so  large  a  part  of  his  time  and  energy 
was  taken  up  with  planning  and  organising  and  collecting  money 
for  his  laboratories.  He  put  himself  and  all  he  had  into  his 
schemes.  The  New  Medical  Laboratories  at  Cambridge,  the 
Experimental  Farm,  the  Cambridge  Research  Hospital,  the  Tuber- 
culosis Colony  at  Papworth  Hall  all  owe  him  much;  but  pioneer 
work  of  that  kind  is  not  done  without  the  expenditure  of  heart's 
blood  and  Woodhead  put  all  his  energy  into  his  work. 

Another  branch  of  preventive  medicine  also  owes  much  to 
his  interest  and  activity.  Woodhead  was  a  life  long  abstainer  and 
an  advocate  of  temperance  reform.  Many  of  his  friends  begged 
of  him  not  to  fritter  away  his  time  and  energies,  as  they  thought, 
on  a  quixotic  cause  run  by  fanatics.  But  Woodhead  was  far  seeing 
enough  to  realize  that  temperance  reform  meant  health  to  the 
community  and  strength  to  the  State.  To  no  part  of  his  work  did 
he  himself  attach  more  importance;  but  his  manifold  lecturing 
engagements  in  this  and  similar  causes  undoubtedly  sapped  his 
energies. 

Like  many  another,  Woodhead  overworked  himself  during 
the  years  of  the  war.  Drawn  into  it  from  the  beginning  owing  to 
his  association  with  the  Territorial  Force,  he  acted  at  first  as 
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Sanitary  Officer  in  the  East  Anglian  District,  directing  his  atten- 
tion specially  to  the  chlorination  of  water  supplies,  then  as  officer 
in  charge  of  the  Irish  Command  Depot,  Tipperary,  and  latterly 
as  Inspector  of  Laboratories  in  military  hospitals  in  the  United 
Kingdom.  Much  of  the  efficiency  of  the  work  done  by  the  Home 
hospitals  was  due  to  his  wide  experience,  his  tact  and  energy  and 
the  saving  in  material  and  equipment  which  he  effected.  It  was 
the  writer's  privilege  to  be  inspected  by  him  on  more  than  one 
occasion.  Such  an  inspection  was  not  an  ordeal  but  a  pleasure 
of  a  rare  kind.  Personal  contact  with  him  was  uplifting. 
Honesty,  sincerity  and  kindliness  were  his  outstanding  character- 
istics. As  a  colleague  in  Cambridge  has  well  put  it :  "thehghtof 
his  character  was  so  radiant  as  perhaps  to  throw  his  attainments  as 
a  man  of  science  into  some  shadow.  The  man  outshone  the  accom- 
plished scientist."     Of  such  a  man  one   can  indeed  say  with 

Whittier: 

"He  has  done  the  work  of  a  true  man 
Crown  him,  honour  him,  love  him, 
Weep  over  him  tears  of  a  woman, 
Stoop  manhest  brows  above  him. 

No  duty  could  overtask  him 
No  need  his  will  outrun 
Or  ever  our  lips  could  ask  him 
His  hands  the  work  had  done." 

Kingston,  Ont.  James  Miller. 


PROFESSOR  JOHN  JOSEPH  MACKENZIE 

In  the  death  of  Professor  Mackenzie  on  August  1st,  of  this 
year,  the  University  of  Toronto  lost  one  of  the  most  brilliant, 
scientific,  and  cultivated  men  of  the  time.  Not  so  long  ago,  and 
even  yet,  the  reproach  is  cast  that  Science  is  an  enemy  of  the  Arts. 
Professor  Mackenzie's  life  is  a  contradiction  of  this.  He  was  a 
keen  lover  of  music  and  of  good  pictures,  and  no  mean  judge  of 
good  literature,  with  a  healthy  and  growing  distaste  for  the  modern 
novel  with  its  flashy  cleverness  and  morbidity. 

He  was  born  in  1865  in  St.  Thomas,  Ontario,  of  Scottish 
parents  who  came  out  to  Canada  in  the  late  '50's.  His  early 
education  was  acquired  at  the  St.  Thomas  Collegiate,  whence  he 
proceeded  to  the  University  of  Toronto  where  he  graduated  in 
Arts  in  1886,  taking  honours  in  Biology  and  Chemistry.  His 
studies  in  Biology  led  him  to  the  Universities  of  Berlin  and 
Leipzig,  where  in  the  latter  place  he  spent  over  two  years  in  re- 
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search  work.     On  his  return  to  Toronto  he  was  made  a  Fellow  in 
Biology  under  Professor  Ramsey  Wright. 

In  1892  he  married  Miss  Agnes  Katheleen  Vesey-Rogers,  of 
Dublin.  He  continued  his  medical  studies,  already  begun  in 
Leipzig,  and  graduated  from  the  University  of  Toronto  receiving 
the  degree  of  M.B.  in  1897.  He  was  then  appointed  Bacteriologist 
to  the  Ontario  Provincial  Board  of  Health  where  he  made  an  ex- 
tensive study  of  rabies,  diphtheria  antitoxin,  and,  showing  the 
versatility  of  his  mind,  he  spent  some  time  studying  bee  cultures. 
He  was  also  made  a  lecturer  in  Pathology  to  the  Royal  Dental 
College  and  demonstrator  in  Pathology  to  the  University  of  To- 
ronto. In  1900  he  relinquished  his  various  appointments  and 
accepted  the  chair  in  Pathology  and  Bacteriology  of  his  Alma 
Mater,  which  post  he  held  with  distinction  and  honour  till  his 
death. 

He  made  many  valuable  contributions  to  the  literature,  more 
particularly  on  the  pathology  of  arteriosclerosis,  experimental 
pathology  of  the  kidney  and  later  has  done  some  important  work 
on  the  adrenal  gland.  He  was  a  member  of  many  different  so- 
cieties, being  one  of  the  organizing  members  of  this  Association. 
He  served  as  president  of  the  American  Association  of  Patholo- 
gists and  Bacteriologists  and  the  Royal  Canadian  Institute.  He 
was  also  a  member  of  the  American  Institute  of  Biological 
Chemists,  the  Pathological  Society  of  Great  Britain  and  Ireland, 
the  Royal  Society  of  Canada,  the  Society  of  American  Bacteriolo- 
gists, the  Arts  and  Letters  Club  of  Toronto,  the  York  Club  of 
Toronto,  the  Psi  Delta  Psi  and  the  Nu  Sigma  Nu  fraternities. 

During  the  Great  War  he  served  overseas  with  No.  4  Cana- 
dian General  Hospital  (University  of  Toronto)  in  Salonika;  later 
returning  to  England  where,  in  the  Imperial  Service  he  worked  with 
the  iate  Professor  Brodie,  on  the  physical  effects  of  chestwounds. 
His  briUiancy  as  a  pathologist  was  largely  due  to  the  fact 
that  he  entered  into  his  work  with  the  broad  training  of  a  biologist 
as  well  as  that  of  medicine,  a  combination  not  always  found  in 
pathologists  especially  on  this  continent.  As  a  teacher  he  was 
looked  up  to  by  all.  He  had  a  very  pleasing,  as  well  as  convincing 
way  of  presenting  his  subject.  As  head  of  his  department  he 
was  a  gi-eat  strength  on  the  executive.  As  a  man  he  was  loved  and 
admired  by  all  foi-  his  genial  and  optimistic  personality.  With  all 
his  intellectual  qualities,  however,  he  was  simple  and  modest  in 
character,  with  the  heart  of  a  "Gentle  Scot".  He  had  an  unusual 
power  of  endearing  himself  to  others.  "He  will  be  chief  still" 
said  one  of  his  assistants,  "for  his  spirit  will  ever  remain  with  us. " 

W.  L.  Robinson. 


EXPERIENCE   DEPARTMENT 


Members  are  invited  to  forward  to  this  Department  requests 
for  information  they  may  desire  upon  any  subject  that  falls  within 
the  range  of  this  Bulletin,  such  as  Museum  or  Microscopic  Tech- 
nique, Museum  Classification  or  arrangement,  Objective  Teach- 
ing Methods,  etc.  Enquiries  will  be  published  in  due  course,  or, 
if  sufficient  in  number,  will  be  fii'st  issued  in  the  form  of  an  Experi- 
ence Cu'cular  to  all  members,  and  then  published,  with  the  replies 
received,  in  the  next  Bulletin  issued.  Members  are  also  requested 
to  contribute  information  upon  such  subjects  as  they  consider 
would  be  of  interest  to  other  members,  as  well  as  replies  to  the  en- 
quiries which  are  published  below.  Communications  should  be 
addressed  to  the  Secretary  of  the  Association. 


COMMUNICATIONS  FROM  MEMBERS 

1.^ — From  Miss  Cecilia  V.  Bisson,  Technician  in  the  Neurological 
Laboratory  of  Dr.  Adolf  Meyer,  Phipps  Clinic  of  Psychi- 
atry, Johns  Hopkins  Hospital,  Baltimore,  Md. 

American-made  Stains: 

Enquiry:  "I  have  used  hematoxylin  crystals  from  the  National 
Stain  Co.,  in  a  Weigert-Pal  Stain,  and  found  them  quite  satis- 
factory. The  crystals  from  the  Harmer  Laboratories  have  also 
been  very  good,  both  in  cell  and  fibre  stains.  I  have  found  it 
necessary  in  both  these  stains  to  leave  the  sections  in  stain 
seventy-two  hours  instead  of  forty-eight  as  usual  for  the  fibre 
stain.  I  have  had  thionin  from  Leitz  and  the  Providence 
Chemical  Co.,  and  found  them  both  quite  useless.  We  had 
to  abandon  the  stain  entirely  and  use  toloidin  blue  instead. 
This  also  we  have  had  from  Leitz.  It  is  not  a  good  stain — 
does  not  give  sharp,  clear  pictures.  /  would  appreciate  very 
much  any  information  regarding  good  blue  stains  that  your  members 
could  give  7ne." 

Reply  ;  This  enquiry  is  fully  and  authoritatively  answered  by  the  Com- 
mittee on  Bacteriological  Technique  in  their  Reports  on  the 
Standardization  of  Biological  Stains,  of  which  the  first  is  published 
in  the  Journ.  of  Bad.,  Vol.  I,  January,  1922,  and  others  will 
appear  shortly.     Editors. 
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2. — From  Prof.  J.  L.   Todd,  Department  of  Parasitology,  McGill 
University,  Montreal. 

Re-Staining  Old  Microscopic  Slides: 

Enquiry:  "During  the  course  of  various  expeditions,  large  numbers 
of  smears  of  blood  and  organs  from  men  and  various  animals 
and  birds  were  made,  some  of  them  twenty  years  ago.  A  number 
of  them,  when  the  difficulty  of  staining  old  slides  was  learned, 
were  at  once  fixed  in  absolute  alcohol.  Others  were  not  fixed. 
Great  difficulty  has  been  found  in  staining  these  old  slides  by 
Giemsa  and  other  modifications  of  Romanowsky's  method. 
Attempts  have  entirely  failed  for  the  slides  that  were  unfixed, 
and  have  been  very  unsatisfactory  for  the  slides  that  were 
fixed;  on  the  other  hand  it  has  been  found  easy  to  re-stain, 
even  after  a  lapse  of  many  years,  slides  that  were  once  success- 
fully coloured  by  the  modification  of  Romanowsky's  method 
(that  described  by  Christophers  and  Stephens)  which  is  usually 
employed. 

A  satisfactory  method  of  re-staining  old  slides  would  be 
appreciated." 

Reply  Requested. 

3. — From  Miss  Edna  G.  Dyar,  Technician,  St.  Elizabeth  Hospital, 
Washington,  D.C. 

Microscopic  Technique: 

Enquiry:  (1)  Where  may  4  by  6  inch  glass  covers  for  neurological 
sections  be  secured? 

(2)  Articles  giving  information  about  microtome  knives 
and  methods  for  sharpening  same? 

(3)  What  material  is  used  for  large  mounting  blocks  (com- 
parable to  the  red  \ailcanized  fibre  for  small  ones)  for  micro- 
tomes such  as  the  Sartorious  or  others  of  similar  kind  for  cutting 
large  blocks? 

Reply  Requested. 

4. — From  Prof.  H.  E.  Robertson,  Department  of  Public  Health, 

University  of  Minnesota,  Minneapolis. 

Difficulties  Encountered  in  the  Condensation  of  Museum  Material: 

Experience  Given  :  "  Both  at  the  University  of  Minnesota  and  at  the 
Mayo  Clinic,  the  necessity  for  condensing  the  specimens  in  the 
Pathological  Museum  has  involved  the  attempts  at  solution  of 
numerous  problems.  Our  efforts  have  been  devoted  chiefly 
towards  collecting  together  specimens  of  single  organs  and  still 
retaining  their  identity  and  accessibility. 

This  we  have  partially  accomplished  by  attaching  to  the 
organs  a  fibre  label  stamped  by  metal  type  with  the  catalogue 
number  of  the  case  and  enclosing  groups  of  these  specimens  in 
small  sacks  made  of  ordinary  unbleached  muslin  of  such  size 
that  not  more  than  ten  or  less  than  three  were  enclosed  in 
a  single  sack.  Attached  to  each  sack  was  a  fibre  label  with  a 
list  of  the  numbers  of  the  specimens  enclosed.  In  the  case  of 
very  small  specimens,  smaller  sacks  were  enclosed  in  larger 
ones.  These  were  again  placed  in  twenty  gallon  stoneware 
crocks  and  covered  with  ten  per  cent,  formol,  and  the  crock 
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given  an  appropriate  label  so  that  its  contents  might  be  readily 
catalogued. 

As  a  method  of  partially  sealing  the  crock,  a  strip  of 
felt  was  glued  to  the  rim  of  the  cover,  thus  furnishing  a  fairly 
impermeable   casket. 

In  this  manner  many  specimens  not  suitable  for  display  but 
still  desirable  for  routine  preservation  or  research  are  adequately 
preserved  without  at  the  same  time  utiUzing  either  expensive 
glassware  or  still  more  expensive  shelf  room." 

5. — From  Prof.  Stuart  Graves,  Department  of  Pathology,  University 
of  Louisville,  Kentucky. 

Avoiding  Infection  in  Specimens  F*reserved  in  Kaiserling: 

Enquiry:  "We  have  been  in  the  habit  of  storing  our  Kaiserling 
specimens  immersed  in  the  Kaiserling  in  black  glazed  butter 
jars  with  covers,  and  we  have  had  great  trouble  with  moulds 
and  other  infections.  Could  you  tell  me  whether  or  not  the 
specimens,  after  having  lain  a  few  weeks  in  Kaiserling  III  (we 
have  used  C.P.  Glycerine)  could  be  permanently  preserved  in 
Russian  Oil  without  trouble  from  bacteria  and  parasites  and 
possibly  without  the  necessity  of  keeping  them  in  the  dark? 
Or  is  it  better  to  drop  the  Kaiserling  colour  method  and  use 
straight  10  per  cent  formalin?" 

Reply:  We  have  not  had  much  personal  experience  with  Russian 
Oil  but  we  do  not  tliink  it  replaces  the  Kaiserling  method  satis- 
factorily. Fungi  do  not  grow  in  it,  but  the  shrinkage  is  consider- 
able and  in  our  judgment  prevents  the  method  from  being 
satisfactory.  Kaiserling  III  specimens  can  be  kept  satisfactorily 
in  storage  if  a  little  thymol  be  added  to  the  solution  and  if  the 
specimens  are  preserved  in  glass  storage  jars  with  rubber  ring 
and  clamp  top  and  if  care  is  taken  to  avoid  contamination,  when 
opening  the  jar,  from  other  infected  specimens.  Glazed  butter 
crocks  should  be  abolished. 

McGill  Pathological  Museum. 


DEPARTMENT  OF  EXCHANGES 


One  of  the  most  important  functions  of  this  Association  is 
the  development  of  an  international  system  of  exchange  of  mu- 
seum specimens  and  pathological  material  for  microscopic  re- 
search. This  exchange  has  been  conducted,  up  to  the  present 
time,  by  means  of  correspondence,  a  circular  letter  being  sent  out 
from  time  to  time  by  the  International  Secretary,  requesting  a 
statement  of  material  wanted  and  material  offered  in  exchange, 
and  the  announcements  received  in  reply  being  published  in  the 
succeeding  Bulletin,  or  made  in  the  intervals  of  publication  by 
means  of  a  printed  circular.  Up  to  the  out-break  of  the  War, 
the  response  received  from  foreign  members  had  been  good,  and 
a  number  of  important  exchanges  had  been  transacted.  But  the 
growth  of  the  correspondence  and  of  the  American  and  Canadian 
membership  has  made  it  impossible  at  the  present  time  to  conduct 
an  active  international  exchange  without  a  larger  organization. 
Moreover,  it  has  long  been  the  desire  of  the  Association  to  extend 
the  efficiency  of  its  Exchange  department  through  the  establish- 
ment of  a  more  centrally  situated  depot  supplied  with  the  funda- 
mental requisites  for  the  effective  discharge  of  its  activities,  es- 
pecially adequate  clerical  help.  Through  the  timely  action  of 
the  American  Government,  such  arrangement  has  now  become  a 
fait  accompli.  For  official  information  on  this  advance  in  the 
status  of  the  Association,  members  are  referred  to  the  Editorial 
on  page  15  of  this  issue,  which  is  written  by  the  Curator  of  the 
Army  Medical  Museum,  and  which  informs  us  that  this  matter 
has  had  the  warm  interest  and  the  support  of  the  Surgeon- 
General  of  the  U.S.  Army  and  that  the  space  and  provision 
necessary  for  the  maintenance  and  operation  of  the  Exchange 
Department  of  the  American  and  Canadian  Section  of  this 
Association,  is  provided  at  the  Army  Medical  Museum,  where  it  is 
now  stationed. 

Conditions   of   Exchange. 

1.  Requests  and  offers  of  material  are  to  be  addressed  to  The  Curator, 
Army  Medical  Museum,  Washington,  D.C.  Duplicate  copies  of  statements 
so  forwarded  may  be  sent  also,  if  desired,  to  the  International  Secretary  for 
publication  in  the  succeeding  Bulletin.  Material  for  exchange  not  exceeding 
four  pounds  in  weight,  forwarded  to  the  Exchange  Depot  at  Washington^ 
may  be  franked. 
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2.  Large  anatomical  specimens  should  not  be  transported  in  individual 
glass  jars,  but  in  bulk,  each  specimen  wrapped  in  moist  wool,  and  packed  in 
soldered  tin  or  othei  water-tight  receptacle;  very  small  specimens  may  be  sent 
by  post.  Full  details  of  the  methods  of  packing  and  shipping  delicate  small 
specimens  for  exchange  are  given  below  under  the  communication  from  the 
Wellcome  Bureau  for  Scientific  Research. 

3.  Each  specimen  given  in  exchange  should  be  tagged  with  its  refer- 
ence label  and  a  short  statement  of  the  nature  of  the  specimen  and  of  the 
case-history  should  be  forwarded  to  the  recipient. 

4.  When  exchanges  are  made  directly  between  members  without  the 
intervention  of  the  Exchange  Depot,  on  the  basis  of  information  conveyed 
through  the  Exchange  Department  of  the  Bulletin,  the  cost  of  transportation 
is  paid  by  the  recipient.  Before  any  such  shipment  is  made,  the  donor 
should  inform  the  recipient  of  his  intention  in  case  the  request  made  in  these 
columns  has  already  been  supplied. 


EXCHANGES  REPORTED 

From  Prof.  Dr.  Carl  Wegelin,  Berne,  Switzerland,  to  the  Medical  Museum, 
McGill  University — Specimens  of  diffuse  and  nodular  colloid  struma; 
Nodular  parenchymatous  struma;  the  same  with  early  stages  of  adenoma; 
Metastasis  of  an  adenoma  of  the  thyroid  in  lung;  Proliferative  Struma  of 
Langhans;  Papilloma  and  carcinoma  of  thyroid.  From  McGill  University 
to  Prof.  Dr.  Carl  Wegelin — Planorbis  guadeloupensis;    Glanfordia  nosophora. 


EXCHANGES  PROPOSED 

Dr.  Oscar  d'Utra  Silva,  Rio  de  Janeiro,  Brazil, 

Requests:    Collections  of  typical  material  for  classes  of  general  and 

special  pathology,   tumours,   etc.,   for  teaching. 

Offers  in  Exchange:   Histological  Material  from  Tropical  Diseases. 

Prof.  J.  J.  Ower,  Department  of  Pathology,  University  of  Alberta, 
Edmonton,  Alberta.     (For  Immediate  Use). 

Requests:  Any  specimens  suitable  for  demonstration  in  a  class  on 
general  pathology,  including  slices  of  organs  showing  thrombosis,  em- 
bolism, infarction,  haemorrhage,  fatty  infiltration,  amyloid,  calcification, 
pigmentation,  gangrene,  caseation,  tumours,  lesions  of  infectious  diseases, 
parasites,   monstrosities;    bone  lesions,   especially  fractures. 

Prof.  J.   L.   Todd,  Department  of  Parasitology,   McGill    Univer- 
sity, Montreal. 

Requests:  Leishmaniasis,  cutaneous  or  visceral;  mycetomiasis,  all 
forms;  gross  specimens  of  tropical  granulomata  of  pudendp;  gross 
specimens  of  tropic?  1  ulcerations;  gross  specimens  of  leprosy;  micro- 
scopical and  gross  preparations  of  all  newly-discovered  diseases  or  of 
newly-described  developmental  changes  of  pathogenic  organisms;  and 
of  anything  which  might  be  difficult  to  obtain  for  demonstration  pur- 
poses in  the  work  of  a  Department  of  Parasitology,  especially  in  a 
temperate  climate. 

Offers  in  Exchange:  Mounted  microscopical  preparations  of  wings, 
legs  and  arista  of  tsetse  flies,  all  phases  of  Ornithodoros  moubata. 
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Dr.   If.   W.   Wade,   Chief  Department  of  Pathology  and  Bacterio- 
logy, College  of  Medicine  and  Surgery,  Manila,  P.I. 

Requests:  S3T)hilis  (aneurysms,  gummata).  Leishmania  (cutaneous 
and  visceral),  Verruga  peruviani,  Fungous  infections  (blastomycosis, 
Gaucher's  splenomegaly). 

Offers  in  Exchange:  Leprosy  (tissues  and  smears),  dysentery,  (bacil- 
lary  and  amoebic) ;  cholera,  primary  carcinoma  of  liver,  splenomegaly, 
simple,  "tropical,'"  hsemopoietic  spleen. 

Prof.  Dr.  Carl  Wegelin,  Berne,  Switzerland. 

Requests:  Amoeba  histolj'^tica,  Trypanosoma  and  Trypanosoina 
gambiense;  Brain  from  Malaria  tropica;  Balantidium  coli;  Filaria 
sanguinis  Bancrofti. 

Offers  in  Exhange:  Microscopic  specimens  of  endemic  goitre  and 
malignant  tumours  of  the  thyroid. 

Dr.  Maude  E.  Abbott  and  Miss  Eleanor   Shanly,    M.Sc.,  McGill 
University,  Montreal. 

Request:  Hearts  of  the  lower  orders  of  Vertebrates,  especially  ganoid 
and  dipnoid  fishes,  and  of  all  orders  of  reptiles,  also  obscure  cardiac 
anomalies. 

Wellcome  Bureau  of  Scientific  Research,  25-27  Endsleigh  Gardens, 

Gordon  Square,   London,   N.W.L.,   Dr.   S.    H.    Daukes, 

O.B.E.,  Curator. 

Requests:  Biting  Flies  (mosquitoes,  etc.),  bugs,  ticks,  Uce,  scorpions, 
poisonous  spiders,  centipedes,  millipedes,  biting  ants  and  leeches; 
Poisonous  Snakes,  lizards,  fish,  molluscs,  also  larvivorous  fish  and  other 
natural  enemies  of  mosquito  larvce;  Blood  Films:  of  man  in  cases  of  malaria, 
trj^ancsomiasis,  filariasis  and  other  diseases;  of  sick  horse,  cattle, 
sheep,  goats,  dogs,  (smears  cf  spleen,  liver  and  bone  marrow  wanted 
also  in  such  cases);  also,  Blood  Films  of  small  mammals,  birds,  fish, 
reptiles  (skates,  Hzards,  tortoises  and  turtles);  amphibia  (frogs,  toads, 
newts,  salamanders,  etc.);  Smears  from  ulcers  and  other  sores,  scrapings 
from  tropical  skin  diseases  and  diseased  hairs;  Smears  of  fceces  in  cases 
of  dysentery,  intestinal  worms  (round  worms,  tape  worms,  flukes)  of 
man,  domestic  and  other  animals,  also  specimens  of  faeces  preserved  as 
directed  below;  Organs  of  human  beings  who  have  died  oi  tropical 
diseases,  large  spleens  and  livers,  dysenteric  intestines,  bilharzia  intes- 
tines, bladders,  etc.,  or  pieces  of  such  organs,  and  tumours  which  have 
been  removed  by  operation  in  filariasis,  elephantiasis,  etc.  PJwtographs 
illustrating  diseases  and  pathological  conditions,  or  native  methods  of 
^Teatment,  diseases  and  hygiene  in  the  tropics,  sanitary  or  unsanitary 
conditions — methods  of  housing,  breeding  places  of  mosquitoes  and 
other  noxious  flies;  General  Information  on  the  above  subjects;  Tempera- 
ture Charts  of  the  course  of  diseases  and  pathological  material  obtained 
either  before  or  after  death. 
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General    Instructions  for  Collecting   Parasites,    Blood 

Films,   Smears,    etc.,   issued   ry   the  Wellcome 

Bureau   of   Scientific   Research. 

(A) — Films:  Blood  Films  are  most  easily  made  by  taking  a  small  drop  (three 
to  four  times  the  size  of  the  head  of  a  pin)  of  blood  on  to  the  end  of 
one  slide  held  in  the  right  hand,  and  smearing  it  on  to  the  surface 
of  another  slide  held  in  the  left  hand.  In  making  such  films  there  is 
always  a  tendency  to  take  too  much  rather  than  too  little  blood 
on  to  the  end  of  the  sUde  for  smearing.  In  the  smearing  process 
the  straight  edge  of  the  end  of  one  slide  is  made  to  glide  over  the 
surface  of  the  other  slightly  without  exerting  force,  to  press  the  one 
against  the  other.  Directly  the  film  is  made  it  should  be  covered  or 
placed  against  something  with  the  film  side  down,  so  that  any  dust 
depositing  will  not  settle  on  the  blood.  The  slide  on  which  the  film 
is  made  must  be  scrupulously  clean.  The  films  should  be  made 
immediately  the  blood  exudes  from  the  puncture,  but  to  prevent 
contamination  from  the  skin,  it  is  well  to  wipe  away  the  first  drop 
which  exudes  from  the  skin.  Blood  for  films  can  be  obtained  from 
man  by  pricking  the  finger  with  a  sharp  needle.  In  the  case  of  larger 
animals,  such  as  horses,  cattle,  sheep,  etc.,  the  under  surface  of  the 
ear  can  be  pricked  over  a  small  vessel.  From  rats  and  mice  blood 
can  be  obtained  from  the  tip  of  the  tail  or  under  the  surface  of  the  ear; 
from  birds  by  pricking  between  the  scales  on  the  toes  or  vessels  under 
the  wings.  In  the  case  of  animals  just  dead,  it  is  better  to  open  the 
chest  and  puncture  the  heart.  Care  must  be  taken  not  to  permit 
contamination  by  contact  of  the  blood  with  the  intestinal  contents, 
skin  or  table. 

In  addition  to  making  thin  blood  films,  it  is  well  also,  if  possible, 
to  make  one  or  two  thick  films.  This  is  done  by  taking  a  compara- 
tively large  drop  of  blood  (size  of  a  pea)  on  to  the  middle  of  a  slide 
and  allowing  it  to  dry  without  smearing  at  all.  The  drying  of  these 
large  drops  of  blood  may  take  a  considerable  time  if  the  atmosphere 
is  humid,  but  they  are  useful  for  the  detection  of  larger  blood  parasites, 
such  as  embryos  of  worms. 

If  the  blood  films  cannot  be  despatched  at  once,  it  is  best  to  fix 
them  by  immersing  for  ten  minutes  in  absolute  alcohol  and  then 
allowing  to  dry.  It  is  best  to  wrap  each  slide  separately  in  tissue 
paper,  toilet  paper  or  ordinary  writing  paper. 

Exact  information  should  be  given  for  identifying  the  slide, 
and  the  name  of  the  animal  from  which  it  is  obtained  should  be 
noted.  Slides  can  be  labelled  by  writing  on  the  ends  with  hquid 
India-ink  and  a  fine  pen. 

(B) — Smears  from  Sores,  Organs  and  Discharges:  Smears  from  organs  or  ulcers 
can  be  made  by  taking  a  piece  of  tissue  and  smeaiing  the  cut  surface 
across  the  surface  of  the  slide,  allowing  it  to  dry  and  treating  it  as 
a  blood  film;  the  base  of  ulcers  should  be  first  scraped  and  cleaned. 
Smears  from  discharges  from  the  nose  or  other  cavities  may  be  made 
in  like  manner. 

(C) — Tissues:  Tissues  from  organs  of  animals  which  appear  to  be  diseased 
can  be  preserved  by  placing  them  in  ordinary  methylated  spirits  (two 
parts  spirits  to  one  of  water) .  This  mixture  should  be  changed  several 
times  during  the  course  of  a  few  days.  The  tissue  can  then  be  placed 
in  the  methylated  spirits  for  sending  away.  A  better  fixative  for 
tissues  in  small  pieces  is  a  saturated  watery  solution  of  corrosive 
sublimate  (two  parts)  and  spirit  (one  part).     The  tissue  is  left  in  this 
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for  two  days  and  then  transferred  to  the  dilute  spirit  mixture.  In 
addition  to  fixing  the  tissues  in  this  manner  it  is  well  also  to  make 
smear  film  from  them  as  described  above.  Organs  from  tropical 
diseases  can  be  preserved  in  spirit  of  formalin  ten  per  cent,  (changed 
once  or  twice).  In  the  case  of  large  organs  it  is  well  also  to  inject 
the  fluid  into  the  tissues. 

(D) — Faeces:  Dried  films  are  of  little  value.  Faeces  can  be  best  preserved 
by  placing  a  little  in  a  test  tube  or  small  bottle  (after  making  into 
an  emulsion  with  saline)  and  adding  about  twenty  times  its  volume 
in  corrosive  sublimate  alcohol  mixture  (saturated  water  sublimate 
two  parts,  spirit  one  part).  The  tube  is  well  shaken  and  a  sediment 
allowed  to  form  by  standing  vertically  for  some  hours.  The  subli- 
mate solution  is  then  poured  off  and  dilute  spirit  (spirit  two  parts 
water  one  part),  added.  It  is  well  to  pour  off  the  spirit  several  times 
after  the  sediment  has  foimed  in  order  to  wash  away  the  superfluous 
sublimate.  The  sediment  is  then  transferred  to  a  small  bottle  which 
is  filled  up  with  weak  spirit  and  securely  corked  for  transmission. 
Smears  of  faeces  can  be  made,  but  it  is  essential  that  these  be  not 
allowed  to  dry.  The  faeces  are  smeared  on  to  a  cover  glass  or  slide 
and  immediately  immersed  in  the  sublimate  alcohol  mixture,  where 
it  is  left  for  about  half  an  hour.  It  is  then  taken  out  and  washed 
in  weak  spirit  and  finally  placed  in  a  glass  tube  in  spirit  and  corked 
up  in  such  a  way  that  the  film  cannot  rub  off.  In  no  case  must  the 
film  be  allowed  to  dry  at  any  stage  in  the  process. 

(E) — Urine  sometimes  contains  parasites.  A  volume  of  urine  can  be  mixed 
with  about  ten  to  twenty  times  its  volume  of  sublimate  mixture 
and  the  sediment  which  forms  after  standing  treated  as  the  faeces 
sediment  described  above. 

(F) — Ecto-parasites  from  animals  and  men  (lice,  fleas,  bugs,  ticks),  can  be 
preserved  by  placing  them  in  spirit  or  weak  formalin.  If  possible 
the  various  stages  of  development  (egg,  larvae,  pupae,  etc.)  should 
be  preserved.  Leeches  can  also  be  preserved  in  the  same  way.  The 
name  of  the  host  from  which  they  have  been  obtained  should  be  sent. 
Ticks  placed  in  a  secure  cardboard  box  enclosed  in  a  tin  or  wooden 
box  to  obviate  crushing  will  travel  through  the  post  alive.  The  Ud 
of  the  box  (large  pill  box)  must  fit  tightly. 

G) — Flies  which  attack  man  or  animals  in  order  to  suck  their  blood — the 
large  gad  or  horse  fly,  tsetse  flies,  small  flies,  hke  house-flies,  which 
suck  blood  (Stomoxys),  mosquitoes  of  all  kinds,  the  tiny  blood-sucking 
midges  which  occur  around  swamps  and  elsewhere.  The  large  flies 
can  be  mounted  on  j^ins,  but  the  very  small  ones  should  be  preserved 
by  placing  them  in  the  special  faced  cotton  wool  in  a  pill  or  match 
box. 

(H) — Parasite  Worms  from  the  intestines  of  man  or  animal  can  be  best  pre- 
served in  spirit  (preferably  diluted  two  parts  spirit,  one  part  water). 
Large  numbers  of  parasite  worms  can  be  obtained  from  the  stomach 
and  intestines  of  cattle,  sheep,  etc.,  killed  in  the  slaughter  houses, 
and  worms  are  very  common  in  monkeys,  dogs,  cats,  rats.  Tape 
worms  and  flukes  are  best  preserved  by  placing  them  first  in  sublimate 
mixture  (saturated  water  sublimate  two  parts,  spirit  one  part)  for 
twenty-four  hours,  and  then  changing  to  weak  spirit  in  which  they  can 
be  sent  forward. 
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REPORT  OF  BUSINESS  TRANSACTED  AT  THE 
TWELFTH,  THIRTEENTH  AND  FOURTEENTH 
MEETINGS  OF  THE  AMERICAN  AND  CANADIAN 
SECTION    OF    THIS    ASSOCIATION 

The  contributions  to  the  scientific  and  technical  programs 
of  these  meetings  are  pubUshed  elsewhere  in  this  Bulletin.  The 
following  brief  summary  is  given,  for  record  purposes,  of  the 
main  business  transacted. 

The  Twelfth  Annual  Meeting  of  this  Section  of  the  Association 
was  held  at  Atlantic  City  on  June  14th,  1919.  Prof.  O.  Klotz 
in  the  Chair.     The  following  officers  were  elected  for  the  ensuing 

year: 

President,  O.  Klotz,  Pittsburgh,  Pa.;  First  Vice-President, 
W.  M.  L.  Coplin,  Philadelphia,  Pa.;  Second  Vice-President, 
H.  E.  Robertson,  Minneapolis,  Minn.;  Third  Vice-President, 
H.  T.  Karsner,  Cleveland,  Ohio.  Councillors:  A.  S.  Warthin, 
Ann  Arbor,  Mich.;  M.  C.  Winternitz,  New  Haven,  Conn.; 
R.  A.  Lambert,  New  York;  R.  M.  Pearce,  Philadelphia,  Pa.; 
C.  F.  Silvester,  Washington,  D.C.;  J.  Ewing,  New  York;  W.  G. 
MacCallum,  Baltimore,  Md.;  Secretary-Treasurer,  Maude  E. 
Abbott,  Montreal;  Assistant  Secretaries,  Louis  Gross  and  Eleanor 

Shanly,  Montreal.  -d  n    • 

A  report  was  presented  upon  the  Special  War  Bulletin  ot 
the  Association  which  was  issued  on  June  30th,  1918,  and  contained 
in  addition  to  the  proceedings  from  the  meetings  of  1917  and  1918, 
an  important  retrospect  of  War  Literature  edited  by  Drs.  A.  S. 
Warthin  and  Carl  V.  Weller.  A  Resolution  of  appreciation  was 
passed.  On  the  recommendation  of  Prof.  R.  M.  Pearce,  it  was 
Resolved  to  invite  those  members  of  the  Association  resident  m 
South  America  to  form  themselves  into  a  Local  South  American 
Section.  A  symposium  was  held  on  the  problem  of  the  source 
of  supply  for  American-made  square  glass  museum  jars,  and  it 
was  Resolved  that  every  effort  be  made  to  further  the  development 
of  the  American  manufacture  of  these  jars  and  all  other  scientific 
supplies. 
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The  Thirteenth  Annual  Meeting  of  this  Section  of  the  Associa- 
tion was  held  at  the  Department  of  Pathology,  Cornell  Univer- 
sity Medical  College,  New  York,  on  April  1st,  1920,  Prof.  O. 
Klotz  in  the  chair.  Prof.  W.  T.  Councilman  was  made  an  Hon- 
orary Member  of  the  Society.  The  following  officers  were  elected 
for  the  ensuing  year:  President,  Prof.  W.  M.  L.  Coplin,  Philadel- 
phia, Pa.;  First  Vice-President,  Prof.  James  Ewing,  New  York; 
Second  Vice-President,  Prof.  Howard  Karsner,  Cleveland,  Ohio; 
Third  Vice-President,  Prof.  H.  E.  Robertson,  Minneapohs,  Minn. 
Councillors:  A.  S.  Warthin,  Ann  Arbor,  Mich. ;  O.  Klotz,  Pitts- 
burg, Pa.;  R.  A.  Lambert,  New  Haven,  Conn.;  Capt.  C.  F. 
Silvester,  Washington,  D.C.;  W.  G.  MacCallum,  Baltimore, 
Md. ;  L.  J.  Rhea,  Montreal,  Que. ;  Secretary-Treasurer,  Maude  E. 
Abbott,  Montreal;  Assistant  Secretaries,  L.  Gross,  Montreal; 
H.  Goldblatt,  Cleveland. 

A  symposium  was  held  upon  the  late  Sir  William  Osier, 
whose  death  on  December  29th,  1919,  had  removed  from  the 
Association  one  of  its  warmest  friends  and  benefactors.  As 
a  result  of  the  ensuing  discussion  it  was  Resolved  that  the  next 
Bulletin  of  this  Association  be  issued  as  a  special  Osier  Memorial 
Number.  A  report  was  presented  from  Council  stating  that  the 
funds  of  the  Association  were  not  sufficient  to  support  it  in  the 
discharge  of  its  full  activities,  annual  meeting  and  exhibits, 
International  correspondence  and  Exchange,  publication  of 
its]  Bulletins  and  operation  of  its  Central  Bureau  for  results  of 
research,  and  recommending  that  an  appeal  be  made  for  funds 
for  these  purposes.  A  Resolution  was  accordingly  passed, 
authorizing  the  Council  to  approach  foundations  or  individuals 
having  the  disposal  of  funds  for  the  furtherance  of  scientific  work 
and  to  endeavour  to  obtain  (a)  a  grant  of  money  for  the  im- 
mediate publication  of  a  suitable  Osier  Memorial  Bulletin  and 
for  the  republication  of  Bulletins  I,  II  and  III  as  already  re- 
solved ;  and  (6)  an  increase  of  the  endowment  fund  for  the  adequate 
permanent  discharge  of  the  full  activities  of  this  Association. 


The  Fourteenth  Annual  Meeting  of  this  Section  was  held  at 
Cleveland,  Ohio,  on  March  24th,  1921.  Prof.  James  Ewing  in 
the  Chair.  The  following  officers  were  elected  for  the  year 
1921-22:  President,  James  Ewing,  New  York;  First  Vice-Presi- 
dent, Howard  T.  Karsner,  New  York;  Second  Vice-President, 
H.  E.  Robertson,  Minneapolis;  Third  Vice-President,  Major 
G.  R.  Callender,  Washington,  D.C.;  Councillors,  A.  S.  Warthin, 
Ann  Arbor,  Mich.;    Oscar  Klotz,  San  Paulo,  Brazil;    W.  M.  L. 
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Coplin,  Philadelphia;  W.  G.  MacCallum,  Johns-Hopkins  Hos- 
pital; L.  J.  Rhea,  Montreal;  F.  B.  Mallory,  Boston;  WiUiam 
Boyd,  Winnipeg;  Secretary-Treasurer,  Maude  E.  Abbott,  Mon- 
treal; Assistant  Secretaries,  W.  W.  Beattie  and  H.  N.  Segall, 
Montreal. 

A  Resolution  of  regret  was  passed  upon  the  illness  of  the 
President,  Prof.  W.  M.  L.  Coplin,  whose  influence  and  energies 
had  been  one  of  the  Association's  chief  sources  of  strength  since 
its  organization. 

The  Secretary  reported  the  promise  of  $500.00  from  the 
National  Research  Council  of  Washington  towards  the  publica- 
tion of  the  Sir  William  Osier  Memorial  Bulletin  (Nos.  VIII 
and  IX),  conditional  on  the  balance  required  for  publication  being 
obtained.  An  invitation  was  received  from  the  Surgeon-General 
of  the  U.  S.  Army  through  Major  G.  R.  Callender,  Curator,  to 
hold  the  next  Annual  Meeting  at  the  Army  Medical  Museum, 
Washington,  D.C.,  and  was  accepted  with  thanks. 


REPORT  OF  FIFTEENTH  ANNUAL  MEETING  OF  THE 
AMERICAN  AND  CANADIAN  SECTION  OF  THE 
INTERNATIONAL    ASSOCIATION    OF    MEDICAL 

MUSEUMS 

The  Fifteenth  Annual  Meeting  of  this  Section  of  the  Associa- 
tion was  held  at  the  Army  Medical  Museum,  Washington,  D.C., 
Monday,  May  1st,  1922.  The  attendance  was  large,  and  in- 
cluded representatives  of  the  Medical  Service  of  the  American 
and  Canadian  Governments.  The  Chair  was  occupied  by  the 
retiring  President,  Prof.  James  Ewing. 

The  following  officers  were  elected  for  the  ensuing  year: 

President,  F.  B.  Mallory,  Boston;-  First  Vice-President, 
H.  T.  Karsner,  Cleveland,  Ohio;  Second  Vice-President,  H. 
Marshall,  Virginia;  Third  Vice-President,  R.  A.  Lambert,  Yale; 
Secretary-Treasurer,  Maude  E.  Abbott,  McGill  University, 
Montreal;  Assistant  Secretaries,  Harold  N.  Segall,  Boston;  and 
W.  W.  Beattie,  Montreal. 

Councillors:  A.  S.  Warthin,  Ann  Arbor,  Mich.;  James 
Ewing,  New  York;  W.  T.  Coplin,  Philadelphia;  Pa.;  W.  G. 
McCallum,  Baltimore,  Md.;  William  Boyd,  Winnipeg,  Man.; 
H.  E.  Robertson,  Mayo  Clinic,  Rochester,  Minn.;  Major  James 
P.  Coupal,  Washington,  D.C.;  H.  S.  Haythorne,  Pittsburgh,  Pa.; 
Carl  V.  Weller,  Ann  Arbor,  Mich.  ;    Stuart  Graves,  Louisville, 
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Ky.;  Major  G.  R.  Callender,  Manila,  P.I.;  L.  J.  Rhea,  Montreal, 
Que. 

The  Secretary-Treasurer  reported  that  sufficient  funds  had 
now  been  raised  to  proceed  with  the  publication  of  the  two  Special 
Sir  William  Osier  Memorial  Bulletins. 

Bulletin  VIII  {Journal  of  Technical  Methods)  and  Bulletin  IX 
(Special  Osier  Memorial  Number)  were  therefore  ordered  pub- 
lished and  distributed  without  delay. 

Upon  recommendation  of  the  Council,  the  Exchange  Bureau 
and  the  Bureau  for  the  Preservation  of  the  Results  of  Medical 
Research  of  this  Section  of  the  International  Association  of 
Medical  Museums  were  transferred  from  the  McGill  University 
Medical  Museum  at  Montreal,  Canada,  to  the  United  States 
Army  Medical   Museum,   Washington,   D.C. 

An  interesting  feature  of  the  afternoon  session  was  the 
presentation  of  the  testimonial  from  the  Medical  Department 
of  the  U.  S.  Army  to  Dr.  Daniel  Smith  Lamb,  Assistant  and 
Pathologist  at  the  Army  Medical  Museum  from  1865-1920.  The 
presentation  was  made  by  Brigadier-General  Walter  D.  MacCaw, 
Assistant  Surgeon-General,  who  in  a  brief  address,  outlined  the 
work  of  Dr.  Lamb,  and  called  attention  to  the  results  of  his  labors 
as  illustrated  by  the  collection  of  the  institution  in  which  the 
meeting  was  being  held. 

The  following  Scientific  Programme  was  presented: 

1.  Traumatic  Erosion  of  an  Anomalous  Right  Subclavian  Artery  through 
the  Posterior  Wall  of  the  CEsophagus.     Helen  M.  Scoville,  New  Haven,  Conn. 

2.  Intrapericardial  Rupture  of  Aortic  Aneurysm  in  a  Boy  of  Sixteen 
Years.     De  Wayne  G.  Rickey,  Pittsburgh,  Pa. 

3.  Discussion  on  So-called  Spontaneous  Rupture  of  Ascending  Aorta. 
Illustrated  by  Specimens  from  the  Pathological  Museum  of  McGill  University. 

4.  Unusual  Cardiac  and  Cerebral  Metastases  of  Melanotic  Sarcoma. 
Carl  V.  Welter,  Ann  Arbor,  Mich. 

5.  Multiple  Cardiac  Defects  with  Pulmonary  Artery  becoming  Des- 
cending Aorta.     Robert  A.  Lambert,  New  Haven,  Conn. 

6.  Cardiac  Anomaly;  Mirror  Picture  Dextrocardia  in  Situs  Inversus; 
Pulmonary  Atresia.  Transposition  of  Arterial  Trunks,  CEsophagus  Atresia 
and  Communicating  with  Trachea.  P.  G.  Woolley,  Detroit,  Mich.,  and  W.  W. 
Beattie,  Montreal,  Que. 

7.  Two  Primary  Neoplasms  of  the  Heart.  R.  A.  Lambert  and  Tadayoshi 
Tamura,  New  Haven,  Conn. 

8.  Series  of  Seventeen  Cases  of  Acute  and  Subacute  Liver  Atrophy, 
with  Special  Reference  to  Classification  and  Nomenclature  of  the  Disease. 
James  Miller,  Kingston,  Oyit. 

9.  The  use  of  Antiseptics  in  Museum  Fluids.  Samuel  Hirchfeld,  New 
Haven,  Conn. 

10.  Combination  of  Photography  and  Drawing  in  Medical  Illustration. 
R.  A.  Lambert  and  A.  B.  Hemberger,  New  Haven,  Conn. 

11.  Personal  Method  of  Preparing  Colored  Photographs  with  Illustrative 
Material.     E.  J.  Williams,  Montreal,  Que. 

12.  Demonstration  of  Rabbits,  subjects  of  Professor  Guy's  Experiments 
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on  Induced  Hereditary  Diseases  and  Malformations  of  the  Eyes  and  Plind- 
ness.     Major  G.  R.  Callender,  Manila,  P.I. 

13  Special  Case  Reports  on  Specimens  of  Interest  in  the  U.  S.  Army 
Medical  Museum.  Presented  bv  the  Curator  and  Staff,  Majors  G.  R. 
Callender,  T.   H.  Bitterman  and  James  Coupal,  Washington,   D.C. 

14.  The  Descriptive  Catalogue  of  the  Canadian  Army  Medical  Museum. 
Maude  E.  Abbott,  Montreal,  Que. 

Presented  by  permission  of  the  D.G.M.S.  Canadians,  and  Major- 
General  J.  T.  Fotheringham,  Editor-in-Chief  of  the  Catalogue.  Illus- 
trated by  Exhibits  from  the  Sections  of:  Blood  Transfusion  in  the 
Forward  Area,  N.  B.  Guiou,  Ottawa;  Cranial  Injuries,  G.  E.  Wilson, 
Toronto;  Traumatic  Lesions  of  Fundus  of  Eye,  H.  E.  McKee,  Montreal; 
Chest  Medicine,  N.  B  Gwyn,  Toronto;  Renal  Medicine,  C.  F.  Martin 
and  p.  S.  Lewis,  Montreal;  Orthopaedic  Surgery,  C.  L.  Starr  and  R.  I. 
Harris,  Toronto;  Diseases  and  Injuries  of  Bone,  L.  J.  Rhea,  Montreal; 
Moist  Specimens,  F.  B.  Gurd,  Montreal,  Illustrated  by  Photographic 
Enlargements  colored  by  E.  J.  Williams,  Montreal;  Field  Sanitation 
Emergency  Models,   R.  St.  J.  MacDonald,  Montreal. 

15.  Methods  of  Preparing  Colored  Lantern  Slides.  R.  A.  Lambert, 
B.  Hemberger  and  F.  Jeivel,  New  Haven,  Conn. 

16.  On  the  Experimental  Teaching  of  Pathology.  H.  G.  Weiskotton, 
Syracuse,  N.Y. 

17.  A  Reconstruction  Course  in  the  Functioning  Anatomy  of  the 
Nervous  System  rendering  the  Facts  of  Neuro- Anatomy  readily  available  for 
Clinical,  Pathological  and  Experimental  Use.  Adolf  Meyer  and  Louis  Haus- 
man,  Baltimore,  Md. 

18.  Injection  Technique  of  Gross  as  applied  to  the  Reconstruction  of 
the  Blood  and  Bile  Vessels  of  the  Liver.     Harold  N.  Segall,  Montreal. 

19.  Demonstration  of  Silver  Staining  of  Spirochetes  in  Cover  Glass 
Smears.     A.  S.  Warthin,  Ann  Arbor,  Mich. 

20.  Special  Stain  for  Nerve  Tissue.     He'enor  Campbell,  Washington,  D.C. 

21.  Description  of  a  New  Microtome.     W.G.  MacCallum,  Balimore,  Md. 

22.  An  Apparatus  for  Use  in  Staining  Blood  Films.     L.  J.  Rhea,  Montreal. 

23.  Micro-cataphoresis  Chamber  for  the  Study  of  the  Migration  of 
Bacteria  in  an  Electric  Field.     Stuart  Mvdd,  Boston,  Mass. 

24.  Microscopic  Preparations  from  a  Fatal  Case  of  Asthma.  James 
Miller,  Kingston,  Ont. 

25.  Study  of  a  Case  of  Welch's  Syndrome.     Winifred  Blampin,  Montreal. 

26.  Cardiac  Anomaly:  Persistent  Left  Duct  of  Cuvier.  Auricular  and 
Ventricular  Septal  Defects.  Fused  Aortic  Cusps  and  Aplasic  Left  Chambers. 
Harold  N.  Segall,  Montreal,  Que. 

The  Annual  Exhibition  of  the  Association,  comprising  ex- 
hibits from  members  of  the  American  Association  of  Pathologists 
and  Bacteriologists  and  its  conjoint  societies  and  the  Canadian 
Arm}^  Medical  Museum,  was  set  up  in  the  spacious  halls  of  the 
Army  Medical  Museum,  and  together  with  exhibits  from  the 
International  Congress  of  Ophthalmologists,  and  the  large  recent 
accessions  of  the  Army  Medical  Museum,  made  an  imposing  and 
interesting  display. 
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